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The Outlook 


World Air Transport 


“TT seems to me that we have passed out of the era 
of individual flight into the era of what may properly 
be styled ‘traffic.’ It is like passing from the time 

of the village carrier to the time of motor bus services. 

Regularity of airlines tends to part company with the 

regularity of steamship services and to approximate to 

that of trains.’’ 

That quotation from a lecture given by Mr. C. J. Galpin; 
Director of Overseas Civil Aviation at the Air Ministry, to 
the Royal Society of Arts a couple of months ago finds 
confirmation from this special number of Flight, in which 
the world’s air routes are reviewed. Timetable operation 
has, indeed, taken the place of the spectacular individual] 
flights of a few years ago, and the world is covered by a 
network of air routes which brings most of the outlying 
parts of the globe not merely within the reach of the ‘‘ vil 
lage carrier’’ but of the postman, steamship and rail- 
way train rolled into one. 

But a few links still remain to be forged in the air 
chain around the world. In the main the obstacles to the 
forging of these links are formed by great oceans, but 
even they are beginning to yield to the repeated onslaughts 
made upon them. Air traffic has become a business, a sub- 
sidised one, it is true, but still a business. 

For these reasons this special number of Flight is, if 
we may venture to say so, of outstanding interest and 
importance, not only to those whose livelihood is bound 
up with aerial transportation, but to everybody else who 
takes an intelligent interest in modern history. 

Every such reader should find endless enlightenment in 
a careful study of the photogravure map given with this 
number, showing the layout of the 300,000-odd miles of air 
routes that cover the glcbe ; and those whose business is 
also concerned will find it well worth mounting the map 
on a wall for ready reference. No less useful, we feel, 
will be the map’s auxiliary—a directory of air transport 
firms of every nationality (pages 412-420). 

Lastly, for the benefit of the new reader, it should be 
poited out that, of necessity, this special number is not 
typical of ordinary issues of Flight, in which the many 


og aspects of aviation receive their full share of atten- 
ion. 


EE 


Y its decision to send a mission to- America to explore 
B the possibilities of obtaining early deliveries of 
American aircraft for the Royal Air Force the 
Government has conveyed an impression that the British 
aircraft industry is incapable of meeting the requirements 
of the expansion programme. Only one thing could justify 
such a course ; the knowledge that the need is desperately 
urgent. The British Cabinet alone is in a position to 
judge the situation and to weigh it in its relation to the 
preparedness of our allies. If orders are placed in 
America, the effect on British export trade is likely to be 
serious. 

If every firm in the country were working to full capa 
city there might be some excuse for supplementing our 
own production with purchases from abroad, but that is 
not the case. Owing mainly to lack of planning in the 
Air Ministry, there are firms in the British aircraft indus- 
try which are laying off men because they have not 
sufficient work to keep them occupied, while others could 
increase their production materially, if required to do so, 
by clean-cut plans. It is fairly common knowledge that 
aircraft production to-day is unbalanced. 

As Flight pointed out some weeks ago, such delays as 
have occurred and such falling short of full production as 
obtains in some quarters are very largely due to certain 
Air Ministry departments. For more than a year we have 
complained, for instance, of the multiplicity of materials 
specifications, a multiplicity which is permissible when the 
last ounce of efficiency is sought, but which is quite out 
of place when we are faced with panic production. And 
there are other and more serious aspects. The implied 
slur on the British aircraft industry cast by the sending 
of the mission to America makes it necessary to resort to 
the distasteful task of washing certain linen in publ 


Where the Shoe Pinches 


EFORE implying that the British aircraft industry 
B has let the country down it would be well for the 
Air Ministry to set its own house in order. The 
Cadman Committee came very close to putting its finger 
on the right spot when it went out of its way to refer to 
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the Departments of Research and Development, and of 
Supply and Organisation, although its terms of reference 
related to civil aviation only. Where the Cadman Com- 
mittee erred was in thinking that the trouble lay in the 
fact that R.A.F. officers hold, somewhat transitorily, the 
posts of heads of these departments. It is quite right 
and proper that they should; but the departments them- 
selves need re-organising. 

What is required is more foresight, the possibility of 
arriving at quick decisions, and the assurance that the 
decisions, once taken, will be adhered to instead of being 
subject to the distressingly frequent modifications now 
demanded. 

In this connection we are nct overlooking the fact that 
‘‘snap’’ decisions might land this country into spending 
fruitless millions in cash, or alternatively machines 
obsolete in type before they appear. 

It is a fact that manufacturing firms have the very 
greatest difficulty in finding out what the Air Ministry 
is likely to want in six or nine months’ time. The Air 
Ministry appear to think that new types of aircraft and 
engine can be produced merely by turning a tap. | The 
firms worry the Air Ministry for at least a general outline 
of the estimated time by which certain changes in require- 
ments are likely to be wanted, and are met with the reply 
that the Air Ministry does not know. When finally the Air 
Ministry has made up its mind, it appears to expect the 
firms to go into production in a few weeks. 

The Directorate of Aeronautical Production has not 
been the help to the industry which had been expected, 
due mainly to the fact that it is composed of people with 
little or no experience of aircraft manufacture. Instead of 
calling upon people in the technical departments of the 
Air Ministry, who would have known the firms, their per- 
sonnel and their production methods, people were re- 
cruited from outside and mostly were total strangers to 
the problems involved. That some of them had experi- 
ence of other branches of engineering was of comparatively 
little help. Aircraft manufacture is a highly-specialised 
business, as the shadow factories have discovered, and 
ordinary mass production methods can be applied to a 
limited extent only. 


Practical Difficulties 
VEN if the British industry were working to capa- 
city and American machines were imported to 
supplement production, the story does not end 
there. In service there would be innumerable difficulties. 
For example, the fitting of British engines in the American 
aeroplanes would mean a considerable delay in delivery, 
and as immediate supply seems to be the essence of the 
bargain, that is presumably ruled out. If, on the other 
hand, the American machines are to be bought “‘straight off 
the shelf ’’ the problem of engine spares, engine mainten- 
ance and so forth arises. 

Not so long ago the Air Ministry turned down the Alvis 
engine because it was argued, quite rightly we think, 
that a multiplicity of engine types was to be avoided. But 
that policy does not seem to work in very well with the 
idea of importing American engines in American aircraft. 


Peaceful Penetration 


MERICAN salesmanship, being what it is, will not 

A be slow to take advantage of the sending of a 

British mission to the United States to look into 

the question of supplying military aircraft to the R.A.F. 

It has had another talking point presented to it by the 

recent order by British Airways for four Electra 14 com- 
mercial aeroplanes, 

While one may lament the fact, it was more or less 
inevitable that British Airways should go to America for 
its new machines. There is no comparable British type 
available yet, although the new D.H.95 will provide a 
very good answer in about a year’s time. In the mean 
time the company has to have aircraft and has selected 
the type which most nearly fulfils its requirements. But 
what a commentary on the way we mismanage things! A 
goodish chunk of that {1} million which belated Govern- 
ment ‘‘ generosity ’’ has placed at the disposal of British 
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civil aviation will now go to America, and the “ pre stige” 
routes insisted upon by the Cadman Committee will show 
the flag with American aircraft. No wonder the foreigners 
cannot understand us! 


On Top of the World 


HAT most of the main problems connected with 

pressure cabins for high-altitude commercial flying 

have been solved by the American experiments was 
made clear by Professor John E. Younger, of the Univer. 
sity of California, in his lecture to the Royal Aeronautical 
Society last Thursday. Unfortunately we have not room 
this week to publish an adequate report of the lecture (we 
shall give it in next week’s issue), but one or two points 
were brought out which are of such general interest that 
a reference to them should not be delayed. 

A very natural question asked by more than one speaker 
during the discussion was whether or not sub-stratosphere 
flying is worth while. Professor Younger was ready with 
answers to most of the questions, but to this and several 
others he replied at the énd of the lecture with the witty 
and disarming remark that ‘* the title of the paper had 
been carefully chosen, and that it meant all it said."’ The 
title was ‘‘ Engineering Aspects of Commercial High-Alt:- 
tude Flying,’’ and the sub-title ‘‘ With Particular Reference 
to Recent Development in the United States.’’ 

Professor Younger estimated the additional weight intro- 
duced by the sealed cabin and its equipment at approxi- 
mately 1,000 lb. for a commercial aeroplane of average 
size. Several appeared to regard this as a somewhat high 
price to pay for the advantages to be gained. (Incidentally, 
one wonders how many members of the audience noticed 
the subtle compliment paid by the lecturer to his British 
audience by the consistent use, both in the printed paper 
and in the spoken précis of it, of the word ‘‘ aeroplane” 
instead of the American version ‘‘ airplane.’’) 

In this connection there is good cause to be grateful to 
Mr. Bramson for reminding the audience that nearly all 
the modern improvements now incorporated in aircraft 
had been ‘‘ turned down ”’ by a large proportion of speakers 
at the R.Ae.S. in the past. That is incontrovertible. The 
v.p. airscrew is a very good example to take. It was 
‘‘turned down ’’ when it was first introduced, and the 
reason was perfectly sound. At the time the v.p. airscrew 
was not worth while, because in those days our aircraft had 
not a sufficiently wide speed range to make it worth while. 
But it very soon became worth while by enabling heavily 
loaded aeroplanes to get into the air. 


Looking Ahead 


'\ X JE should be very careful to make sure that history 

does not repeat itself. The v.p. airscrew was 

‘downed "’ because it weighed and cost much 

more than the wooden fixed-pitch, but in modern machines 

it pays for itself. Who will be bold enough to say that 
the pressure cabin will not pay for itself before long? 

Surely it will not be denied that there is a gain in speed 
by flying high? That gain may in itself be used to offset 
the loss in payload brought about by the need for the 
special equipment. (Professor Younger stated that the 
increase in structure weight is almost negligible.) 

But even if the balance sheet for which several speakers 
asked should prove slightly deficient, that is not sufficient 
reason for failing to get to work on the problems of the 
sub-stratosphere aeroplane. The necessity may be forced 
upon us by geographical conditions. As Professor Younger 
said, ‘‘ It appears that we must operate our aeroplanes at 
a higher altitude or do something about the weather and 
the high peaks of the Rocky Mountains.’’ Weather and 
high peaks are not the prerogative of America. We rather 
pride ourselves on our English weather when it comes © 
sheer nastiness, and there are quite a few peaks on the 
Empire air routes. 

It is a fact that, as one speaker said, some passengets 
suffer a good deal from a change of altitude of even a fe* 
thousand feet, and we should look slightly silly if we did 
nothing and, in two or three years, certain airlines fou! 
that their passengers insisted upon constant-pressure cabils 
and the comfort of flving steadily at high altitudes. 
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Four Well-known Aircraft Engineers Review the Possibilities for ‘‘ Flight” : A 
Surprising Unanimity of Opinion : More Views Next Week 


Speed and Safety 


; The Views of Mr. H. P. Folland, M.B.E., F.R Ae.S., M.1.Ae.E., 
i of Folland Aircraft and Formerly of Glosters 


SSUMING that the primary function of airliners is to 
A supply iaster travel than can any other form of trans- 
port, the tendency during the next four or five years will 
be for high speed to be developed, always keeping in mind 
the fact that, at the same time, the airliner should be a 
profitable investment for the operator. 

Means by which higher speeds can be achieved are: (a) 
a general cleaning-up of the external form of the aircraft, 
with the suppression of all excrescences ; (b) an increased 
knowledge of the blending of wing into body and nacelle 
mto wing, with elimination of interference drag; (c) ex- 
ploration of the boundary layer. 

As speeds increase, the importance of external finish 
becomes of even greater significance, as has been clearly 
shown by recent tests in pressure tunnels. This would 
indicate that all future aircraft must have flush riveting 
in order to preserve the ideal external finish. 

Recent research seems to indicate that wing thicknesses 
May quite conceivably be increased, with certain advan- 
tages, both from a structural and an aerodynamic stand- 
point. in connection with the fact that the nacelle 
becomes more submerged into the general wing profile 
would lead to improved aerodynamic shapes. 

It is a well-known fact that the economical cruising 
Speed of an aeroplane for any given horse-power can be 
imcreased by approximately 3 m.p.h. for every 1,o00ft. 
of additional altitude at which the aeroplane flies. 

In order to get real gains in cruising speed, it becomes 
imperative that some form of pressure cabin should be 
mstalled for the comfort of the passenger. The super- 
charged cabin has been experimented with in America and, 
to some extent, in this cougtry, but the problems are by 
RO means finally solved, and much work will need to be 
put into the sub-stratosphere airliner before it becomes 





an everyday proposition. It would seem that ten yeats 
from now would be a reasonable time for these high-flying 
craft to become really practicable. 

Another way in which speeds can be improved is by the 
cutting-down of wing surfaces toa minimum. This, as is 
well known, means an increase in wing loading, which 
brings with it high stalling speeds, unless improved forms 
of flaps can be utilised for giving increased specific lifts 
for the normal wing area In this connection the Fowler 
flap has so far proved the most satisfactory, for it virtually 
gives an additional area up to 20 per cent. which is capable 
of being utilised when necessary for giving the higher 
specific lilt desired. 

With increases in wing loadings and, probably, increases 
in landing speeds there will still be need for considering 
aerodromes for the safe operation of these future aircraft. 
Already the problem has been discussed very fully in 
America, and what until now was considered ideal as 
regards aerodrome size is rapidly becoming inadequate for 
the needs of the near future. 

This country has pioneered four-engined aircraft more 
than any other, and with the bigger aircraft even more 
engines will be necessary in order to obtain the requisite 
power. 

Ihe question of two or four engines for medium-sized 
airliners is one which has caused some controversy in this 
country. The advantages of four over two may be stated 
briefly as: (a) reduced risk of crashes in the event of one 
engine cutting out during take-off; (b) a possibility of 
really being able to fly on three engines out of four 
(whereas it has been found very difficult to get a twin- 
engine aircraft to fly on one engine); (c) the increased 
slipstream effect of four airscrews over the wing, thus 
improving take-off. 

For the smaller airliners, however, it is difficult to pro- 
vide four engines as economically in regard to weight and 
cost. Thus, in order to achieve a high pay-load x miles 
per gallon there is a strong inducement to use two big 
engines in preference to four smaller ones of the same 
total horse-power. 

The recent rapid developments which |. ve taken place 
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in spark-ignition engines, using the high-octane fuels, have 
caused the diesel to lag behind on account of its greater 
specific weight. For long-range machines, however, it 
does seem that the future has a part for the diesel engine 
to play, and the development of a suitable power unit 
should be of national concern. 

Present indications seem to be that commercial air- 
craft will fall into four categories: 

(a) A small twin-engine machine of 10,000 Ib. all-up 

weight. 

(b) Medium-size airliners of 25,000 lb. employing two or 

four engines. 

(c) The ‘‘ mainliner’’ of 55,000 to 65,000 Ib. using four 

engines. 

(d) A transatlantic airliner which may take the form of 

a flying boat or landplane of 100,000 to 150,000 Ib. 
with six engines or more. 

In the first three categories there will naturally be 
variants to meet big-load short-haul purposes and long- 
haul medium-load purposes. 

With the bigger craft the tendency will be to place more 
and more of the equipment, fuel and load into the wing 
structure, thereby reducing wing-bending moments, and 
so avoiding the cube-square law, which militates against 
big aircraft schemes. 

The catapult and arrester gears which, until now, have 
generally received only military support, apart from the 
German exceptions, are likely to be considered more 
seriously in the future, together with the alternative 
methods of the Mayo Composite and refuelling in the air. 

From figures published, it is shown that the distance 
required to clear a 5o0ft. obstacle by an aircraft having 
a wing loading of 35 lb. and a power loading of 10} Ib. /h.p. 
is slightly over 2,200ft. if a constant-speed airscrew is 
used. By using flaps and a horizontal accelerating force 
of 4 G the distance could be reduced to 1,200ft. A rela- 
tively simple scheme for producing this acceleration, of 
American origin, is to build up momentum in a fairly 
heavy flywheel driven by a suitable motor. This stored 
up energy is then utilised for providing the necessary 
accelerating force. 

The same aircraft on landing would require, with flaps 
down, a landing run of approximately 2,oooft. from a 
height of 5oft. The adoption of a suitable arrester gear 
would make such wing loadings more practicable for com- 
mercial airliners. The commercial aeroplane of the 


High Loadings 


—And Assisted Take-offs, 
says Mr. Arthur Davenport, 
F.R.Ae.S., of Westlands 








] THINK the commercial aircraft of the near future will 
develop along different lines to suit various require- 
ments. For instance, goods and passenger transport must 
require aircraft entirely different from those necessary for 
private flying or training ; and I think for the former we 
shall see the catapult type of assisted take-off exploited 
more and more, with extreme accelerations for the goods 
aircraft and a moderate acceleration for the passenger 
types. 

High loadings incorporating high-lift devices will prob- 
ably be developed more and more and we may suddenly 
find ourselves obtaining marvellous results from boundary- 
layer control or the like. 

The large flying boat I consider to have an immense 
future, with its ability to fly from port to port. 


near future will, 
without much 
doubt, have a 
three-wheel under- 
calriage. The ob- 
vious advantages of 
this scheme, name- 
ly, ease of ap- 
proach, improved 
view for the pilot 
on landing, and 
safety from ground 
looping and __ ill- 
effects of cross 
winds, all make the 
slight increase in 
tare weight well 
worth while. 

From investigations 
made of layouts em 
bodying the tricycle 
undercarriage, and high, mid’ and low positions: for the 
wings, it seems likely that the modern airliner will be of 
the mid-wing variety. 

The low wing uas held the field until now, but there 
are certain advantag:s, particularly aerodynamic, which 
the mid-wing can claim. 

Whilst the high-wing undoubtedly holds out attractions 
from an aerodynamic standpoint, the loss of payload and 
the increased risks of mechanical trouble likely to arise 
in the retraction of the undercarriage make the scheme 
as a whole far less attractive than the mid-wing layout. 

There is no doubt that at some future date a form of 
flying wing will come into its own, in which the whole of 
the passengers will be housed, with the necessary amount 
of room for promenading. The fuselage, if found neces- 
ary, would be utilised for luggage, mails, engineers, crew, 
etc. 

New materials will find their application, and chief 
amongst the materials of the future will be the plastics in 
their many and varied forms. Shot welding and machine 
riveting will play an important part in the fabrication of 
the modern airliner. 

With regard to the developments for additional safety 
the diesel engine will increase the payload over long range, 
reduce the running cost and minimise the fire risk. 


Mr. H. P. Folland 


A Detailed Review 
By Mr. A. Hessell Tiltman, B.Sc., F.R.Ae.S., 
of Airspeed 


few years has to some very large extent revolutionised 
design. They have permitted higher wing loadings to 
be used, thus making aircraft very much more prac 
ticable. For the same all-up weight the machine is cot 
siderably smaller and more robust. Heavier scantlings 
and skin thicknesses are employed, which make the ar 
frame much more of an engineering job. 
One of the most important aspects of future design § 
the question of safety. Development has been concerned 
too much with performance rather than with eliminating 
a number of the hazards which unfortunately are still with 
us. The fire risk alone is, I consider, much too big 4 of, 
and a lot of thought should be given to this question 
Landing speeds, which have gone up in sympathy with 
wing loading, are inclined to be rather on the high side 
There seems to be no doubt that the multi-engined 
machine has come to stay and that the four-engined 
machine represents a definite improvement. I think that 
in the immediate future advantage will be taken, when 
four engines are installed, of using the Goodman-Crouch- 
Bolas effect. It may be possible in this way to increa® 
the loading still further, but the hazards mentioned abové 
must be carefully watched. (This is a slipstream effect, ob 
tained by tilting the airscrew shaft and ‘‘ blowing” ™ 
across the winc.—Ed.) 


| CONSIDER that the development of flaps in the last 
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The technique of landing must be given more considera- 
tion, and if the stimulated lift derived from multiple air- 
grews positioned along the span is to be used it is pos- 
dble that considerable advantages can be obtained in this 

n, 

One has been studying the question of the relative merits 
of the land machine and the flying boat. My opinion on 
this point at the moment is that for medium-sized air- 
aft the land machine is the better, while for very big 
airliners the flying boat probably has the advantage. For 
tansatlantic work I understand difficulties are likely to 
be experienced with the flying boat due to the freezing 
jn winter of sheltered waters on the east coast of the 
United States; this may, therefore, require the larger 
transatlantic liners to be land machines. 

In order to develop big aircraft with the minimum of 
fnancial risk I feel that a new technique of flying the 
machine for the first time must be developed along the 
lines on which the firm of Glenn Martin are working. 
Reduced-scale flying ‘‘ models’’ must be made in order to 
try out all the aerodynamic characteristics of the project 
at an early stage. 

Although we have all experienced a fair amount of 
trouble with retractable undercarriages in the past, and 
are even likely to experience similar difficulties in the 
future, I still feel that such devices are worth-while for 
large land machines. However, there are indications that 
it is now possible to build very low-drag undercarriages. 

We have read a great deal just recently regarding new 
types of undercarriage. We have the tricycle type with 
the centre wheel in front and the B.L.G. undercarriage. 
Both these innovations are exceedingly interesting, and 
I feel quite certain that they have come to stay. The 
virtues of being able to land with no incidence and the 
ability to apply very strong brakes are attractive features 
of both these two ideas. 


Dihedral Tails 

Empennages have been getting considerably cleaner of 
late, and this improvement has not been accompanied 
with any loss of efficiency. I still think that there is room 
for improvement, and consider that two tailplane surfaces 
substantially at 30° to 40° to the horizontal, with no ver- 
tical fin or rudder, may be a good scheme in the near 
future. The elevators can then be differentially connected 
to the rudder bar so that the two control surfaces have 
both a directional and longitudinal effect. 

I feel that control and stability, in spite of the vast 
amount of research which has been carried out, still re- 
quire further consideration. I would like the Air Ministry 
and the various operating companies to get together and 
establish specified degrees of these qualities. At the 
moment, if the designer asks the purchaser what kind of 
control and stability he wants for his particular type of 
work, there is usually no answer. ‘The use of the auto- 
matic pilot is now having some influence on this question. 
With regard to the question of airliner speed, I think 
it quite likely that the position will be consolidated for 
some years at cruising speeds between 200 and 250 m.p.h. 
The question of long range is being studied very much 
just now, and, I think, is of the utmost importance. There 
seems to be four ways of achieving improvement in this 
direction : 

(a) The Mayo Composite arrangement: I am afraid I do 
not feel very enthusiastic about this idea. I find it difficult 
to imagine its being used extensively in the future. 

(6) Catapults: These again do not seem very practic- 
able—at any rate, using anything like high accelerations. 
The machine must have a reasonable climbing speed imme- 
diately it leaves the catapult, and this alone would make 
it nearly capable of taking off under its own power. 

(c) Assisted take-off: It has been suggested that rails 
might be used on an inclined plane. This seems rather 
cumbersome. I do think, however, that concrete runways 
having a definite inclination to accelerate take-off and de- 
celerate landing may be employed. In this connection 
my ideal aerodrome would be one in which the terminal 
buildings was in the centre and on a hill, and with a 





tunnel giving access. Machines would then, without any 
tarying, take off down the hill into the wind on one side 
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of the aerodrome and 
land uphill into the 
wind on the other. Ng 

(d) Flight refuel- & 
ling: This has still 
to be proved on a 
commercial basis, 
but I think it is, 
likely to be one of 
the methods which 
will be used in the 
future. 

I have given a 
good deal of con- | 
sideration recently 
to the question of 
high wing versus low 
wing for civil 
machines. For the 
flying boat I think 
the answer is defin- 
itely high wing. For the land machine the pros and cons 
are very evenly divided. I had thought that the high- 
wing monoplane represented the better arrangement, since 
it gives considerably better view to passengers and is aero- 
dynamically more efficient. I have lately, however, been 
working round to the idea that, taking everything into 
consideration, the low-wing monoplane is just a littk 
better. The undercarriage problem is very considerably 
easier, and, in the emergency of having to land on water, 
the buoyancy is more favourably disposed. 

A great deal has been written of the possibility of high- 
altitude flying. This is very often called stratosphere fly 
ing, but I do not think we shall be using that stratum 
for some considerable time. There seems, however, to be 
quite a lot of advantage to be derived from operating 
between 20,000 and 30,o00ft. if the difficulties can be over 
come. Pressure cabins lead us into a vast number of 
serious problems. 

With regard to the vexed questions of wood versus metal 
construction, I think that although there is a great deal to 
be said for designing certain specifications of military air- 
craft in wood in order that wastages may be quickly made 
up in time of war, there is more to be said in favour of 
all-metal construction for all civil types except perhaps 
the very smallest. I think most operators will agree that 
for machines above 12,000 Ib. all-up weight the advan 
tages of stressed-skin construction are very marked. | 
believe that improved materials and technique will allow 
us to improve our structure weights with this construction. 


New Materials 

For machines that are to be made of wood, the new 
materials available show great promise. I have recently 
made calculations involving the replacement of the usual 
spruce by compressed-wood flanges on a machine with an 
all-up weight of 7,500 lb., and I find that the saving in 
weight, including joints, is of the order of 170 lb. This 
is a considerable advance. Plastics may also provide new 
opportunities in the near future, particularly in secondary 
parts of the structure. 

The research work carried out on soundproofing has 
been a very valuable contribution to civil aviation. I 
think, however, that as machines get larger and engine 
units become more powerful we shall have to watch very 
carefully the tendency for tip speeds to increase. This 
would prejudice the very reasonable quietness of cabins 
which we are obtaining at the present time. 

Regarding engine development, I do not feel very quali- 
fied to talk. I think, however, that the diesel has very 
great promise, particularly for long-range work. 

Regarding the size of future airliners, I can visualise 
very big machines indeed. I feel that if the public can 
be educated to fly, particularly for long distances, so that 
the loads are available, machines of 200, 300, and 400 tons 
all-up weight are quite likely to be built in the next twenty 
or thirty years. Although in building such machines we 
shall be faced with a number of new and difficult problems, 
it will, I think, be possible to do so with higher aero- 
dynamic cleanliness, reflected in cheaper operation 
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Ocean Aircraft — 


The Views of Mr 
H. Knowler 
SM ot.e .f., 
A.F.R.Ae.S., oj 
Saunders- Roe 





HERE are three lines on which British Civil Aircraft 
will develop. They will be: (a) Small feeder-line air- 
craft; (b) long-distance liners serving the Empire routes 
in medium-length stages; (c) long-range aircraft suitable 
for spanning ocean routes, such as the one from South 
ampton to New York, 

In the following I am confining myself to the last-men- 
tioned type, as it is this in which I have the greatest in- 
terest. As a purist I do not like to think, nor do I believe, 
that some strange ‘‘beastie’’ will suddenly appear to 
supplant the graceful aircraft which are now being built 
and are giving such improved performance. 

The aircraft which is to carry a payload across the 
Atlantic must be aerodynamically the cleanest which can 
be designed. It will therefore be more of an entity than 
present-day craft, which so easily divide into a fuselage 
and a wing, with engine mountings jutting out. 


Launching Problems 

There is no doubt that if these aircraft are to carry 
reasonable pay-loads they must be heavily loaded at the 
start. The first problem is, therefore, how is the aircraft 
to be launched? There are four methods which are prac- 
ticable—catapulting, fuel loading during flight, Mayo 
Composite launching, and flying off the ground or water. 

I do not consider catapulting, nor ground accelerating, 
as proposed by Professor Hunsaker, suitable for launch- 
ing with passengers. The risk is not inconsiderable, and 
the disinclination of passengers to be thrown into the air 
is a difficulty which may not easily be overcome. 

Fuelling in the air after launching from the ground is 
a possible method which, however, necessitates a dupli- 
cate fleet of aircraft, a very costly matter to purchase, 
ruh, and maintain. 

The same argument applies to the Composite method of 
launching. : 

The fourth method is the simplest, but if the aircraft 
is flown from the ground considerable risks are run, as 
well as demanding an aerodrome of perfect surface and 
very large size. These difficulties are overcome by flying 
off the water, for there is no added risk in overloaded take- 
off, and suitable stretches of water are not difficult to find. 

I consider, therefore, that the best line of development 
will be with the flying boat flown off under its own power. 

This aircraft will be of very large size compared with 
those of to-day, as it is found that, as the size of boat 
increases, the resistance proportionately decreases. One 
way in which this comes about is the case of a wing large 
enough to house the engines, so reducing the surface area 
and spoiling drag, 

The old bogy of size limitation due to scale laws will 
not worry us for a long time to come. True as the laws 
are, designers have managed by various means to circum- 
vent them in the past and will continue to do so. There 
is, indeed, an obvious advantage in aircraft of bigger size, 
since so many items of equipment are of similar weight. 
Another reason for increased size is the efficiency of large 
power units. As the power of engines increases, so we 
find the specific weight decreasing, and, furthermore, 
greater fuel economy. 

The main limitation, at least with aircraft which are 


not catapulted, is in the airscrew size. Net only is the 
weight likely to be disproportional, but the height of the 
blade above the ground or water is a hindrance to the 
production of an efficient design: I see, therefore, a ten. 
dency to increase the number of engines rather than look 
for power in very large units. 

There is still another reason which is tending towards 
increase in size, and that is the necessity for spacious pas- 
senger accommodation. On these long journeys it will be 
necessary to have considerably more space than can be 
obtained in land-type aircraft of to-day. 

Turning now to design features, the cutside form of 
the hull will be clean. By this I mean there will be no 
visible steps or chines, nor will the pilot’s cabin form a 
““brow.’’ In order to reduce the skin drag, the surface 
will be dead smooth and coach-finished. The engines wil] 
be mounted internally and will be air-cooled by ducting 
from the leading edge, the tractor airscrews being carried 
cn streamline projections from the leading edge. The 
wings will be of moderate aspect ratio. It will be neces. 
sary to find some means of increasing the lift at take-off, 
so that a high loading can be used in flight, 

Even then it will be difficult to ensure that flight takes 
place at maximum lift-drag, since a very high cruising 
speed will be used, unless flown at high altitude. 

The successful experiments now being carried out in 
the United States on passenger flights in the so-called sub- 
stratosphere are likely to lead to a general use of high- 
altitude flight for all long journeys. 

Boundary-layer control is much talked about these days, 
but I do not consider it will be worth while, except, per- 
haps, for use in cleaning up bad interferences which can- 
not be cured by other means. 

I hardly think it will be necessary to mention that diesel 
oil will be used in the engines, but it will be necessary to 
find some way of obtaining high power for take-off. They 
will probably be fitted with turbo-superchargers. 

Considerable development is taking place in the 
materials of construction at this time, and there are possi- 
bilities both in plastics and compressed laminated wood. 
At the same time, the light alloys are not standing still. 
From the designer’s point of view it looks as though he 
will have plenty of help in keeping down structure weight. 

Successful development is always gradual, so I do not 
expect to see any startling novelties in the immediate next 
stage in commercial aviation. 


MORE VIEWS NEXT WEEK 


O enthusiastic has been the response of a number of well- 
known designers to the Editor’s invitation to give their 
views on the commercial aeroplane of the future, and so 
lengthy most of the contributions, that it has been considered 
wise to continue this feature in next week's issue rather than 
to abbreviate the matter drastically. 

Next week, therefore, a further batch of views will appear, 
and below is an indication of the lines which four well-known 
designers have taken: — 

Mr. D. L. Hottis-Witiiams, who is chief engineer of 
General Aircraft, Ltd., thinks that unless a halt is called in 
the race for speed, the only fundamental limitation is imposed 
by the compressibility of the air. He suggests that as a safety 
measure a regulation may be introduced requiring aircraft to 
clear a barrier in a certain distance after one or more engines 
have cut out during take-off. He has a great deal of sound 
comment on subjects such as pressure cabins, the shape ot 


aircraft, blind landing, and fire prevention , 


Mr. J. Lioyp, for many years chief designer to Sir W. G. 
Armstrong Whitworth, Ltd., is in favour of very high wing 
loadings, and does not regard 45 Ib./sq. ft. at the beginning 
of a flight as excessive. By keeping the power loading low, 
he maintains that a machine can take off under its own power 
with such loadings. He foresees cruising speeds of something 
like 250 m.p.h. at 20,000ft. 

Mr. G. R. VoLkert, chief designer to Handley Page, Ltd., 
points out that the problem is not so much one of designing 
efficient aircraft, but rather of fostering conditions which will 
create a demand for very much larger output of commercial 
machines. Cheapness will be essential, and for that reasoa 
he does not look to cruising speeds much in excess of 200 m.p-h. 

Mr. F. G. Mrs, chief designer of the Phillips and Powis 
company, sends, in addition to data on his Miles X.2 briefly 
described last week, some drawings.of the interesting shape of 
his machine, and much other valuable information. 
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An outstanding British con- 

tribution to the development 

of commercial flying: the 
Mayo Composite aircraft. 





Types, from the Small Feeder-line or Charter 


Machine to the Largest Liner, Reviewed and _ Illustrated. 


HAT the range of British commercial aircraft types 
at present available is by no means as complete as 
might reasonably be desired will be immediately 
apparent from a perusal of the following notes on 

current models. But there is at least one consolation : 
what we lack in diversity of types we make up for in 
originality of design, not only among the small types, 
but in long-range transports. The enterprise of British 
designers has, in fact, resulted in the production of one 
of the most courageous experiments to improve the com- 
mercial efficiency of long-distance machines—the Short 
Mayo Composite aircraft. Whatever the ultimate value 
of the basic theory involved, the tests of this combina- 
tion can hardly fail to produce some data of great value 
in the development of Imperial Communications. 

Unhappily, a good number of the types included in 
this brief review are virtually out of production, but are 
included as examples of the technical resourcefulness 
which, in spite of present handicaps, has built up such a 
valuable reputation for British civil aircraft. 

It is to be earnestly hoped that the day when Great 
Britain may trade to full advantage on that reputation 
is not far ahead. 


AIRSPEED 
LTHOUGH mainly engaged on the large-scale produc- 
tion of Oxford twin-engined trainers for the Royal Air 
Force, the Airspeed Company is offering the Envoy Series 

III and the convertible Envoy for civil purposes. 

Characterised by the clean design and robust wooden 
construction, the Series III Envoy is normally powered 
with two Armstrong Siddeley Cheetah [X engines, which 
give a maximum speed of 205 m.p.h. at 7,000ft., the 
cruising speed at 62.5 per cent. full power being 175 m.p.h. 
at 10,c00ft. Cabin arrangements include an eight-seater 

layout with luggage compartment. 


A stalling speed of 64 m.p.h. is obtained with the use 


of trailing edge flaps. 
The Convertible Envoy, as supplied to the Union of 


South Africa, conforms in the main to the standard Envoy 
specification, but may be converted into a general-purpose 
military type, complete with bomb racks and two machine 


guns, at very short notice. This model should not be con- 
fused with the Oxford. 

Makers: Airspeed (1934), Ltd., The Airport, Ports 
mouth, Hants. 
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“ Flight” photograph. 

The Airspeed Convertible Envoy shows great versatility in 

military and commercial fields. Two Siddeley Cheetahs are 
normally specified. 
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Great Britain’s reply to the highly developed four-engined transports nearing com- 
pletion in America : The Armstrong Whitworth Ensign 42-seater with four 800 hp. 


ARMSTRONG WHITWORTH 


oy spite of some delays in the completion of the proto- 
type Ensign for Imperial Airways, the Armstrong Whit 


*Flight” phoiograp 


Two types which have 


done an enormous 
amount of pioneer 
work on airlines in all 
parts of the world: 
the D.H.89, or Dragon 
Rapide (top), and the 
D.H.86, or Express 
airliner, shown in its 
latest form (86B) on 
the right. 


Siddeley Tiger IXs. 


worth concern is to be complimented on having produced 
what promises to be a worthy successor to the four- 
engined biplanes used for several years by Imperial Air 
ways. Fourteen machines of the type are on order, and 
the prototype is nearing the end of its tests. 

The Ensign is a high-wing, four-engined air liner fitted 
with Siddeley Tiger IX two-row radial engines of about 
800 h.p. each. Outstanding among the features of tech 
nical interest is the immense retractable undercarriage 
which, when raised, is housed in the inboard engine 
nacelles, which are, of course, specially enlarged for the 
purpose. 

Aft of the control cabin in the nose of the fuselage there 
are four cabins with accommodation for forty passengers, 
or, alternatively (in the Empire class), three cabins seat 
ing twenty-seven passengers by day and twenty by night 
with sleeping accommodation. 
has three lavatories, and the Empire class has 
two. Mails and baggage are stowed in a hold on the uppet 
deck of the central compartment, 

Data for the Ensign are: Span, 123ft. 
wing area, 2,450 sq. ft.; weight empty, : 
loaded, 46,500 lb. ; top speed, 200 m.p.h. (approx 
ing speed, 165 m.p.h. at 7,o00ft. ; range, 760 miles 

Makers: Sir W. G. Armstrong Whitworth Aircraft, Ltd 
Coventry. 
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length, r14it 
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“ Flight” photograph. 
Outstanding among the landplanes is the D.H. Albatross, 
which makes use of the compact D.H. Gipsy Twelves. The tail 
is now cantilever with the fins and rudders at the extremities. 


AVRO 


THOUGH hardly warranting the description of a new 

design, the Avro 652 feeder line and charter type ranks 
high among the smaller transports available to-day. Basic- 
ally, the machine is similar to the Anson general recon- 
naissance monoplane which has met with such an enthu- 
siastic reception in the Service. 

Two medium supercharged Siddeley Cheetah IX radials 
are mounted forward at the leading edge of the cantilever 
monoplane wing. The undercarriage retracts into the 
nacelles behind them. Six armchairs are normally fitted 
to the cabin, which has Cepak insulation against noise and 
heat. 

A top speed of 195 m.p.h. is obtainable at 7,o00ft., the 
cruising speed at about the same altitude being 160 m.p.h., 
giving a consumption of 26} yallons an hour and a still- 
air range of 600 miles. 

Additional data are: Span, 56ft. 6in. ; length, 42ft. 3in. ; 
absolute ceiling, 21,o00ft. ; all-up weight, 8,000 Ib. ; take 
off run, 200 yards ; landing run, 250 yards 

Makers: A. V. Roe and Co., Ltd., Newton Heath, 
Manchester. 


DE HAVILLAND 

WITHIN the past few weeks announcement has been 

made of a completely new type of De Havilland civil 
aircraft designated the D.H.95. The company has been 
engaged for some time on the production of this machine, 
which is a twin-engined high-wing monoplane of metal 
construction. Deliveries are promised for next year 
Bristol Perseus XIIc nine-cylinder moderately supercharged 
sleeve-valve radials are to be fitted, and the disposabk 
load will be about 5,000 Ib. 

The crew will comprise the captain, first officer, and 
tadio operator, and seats will be provided for from twelve 
to twenty passengers. For the twelve-passenger arrange- 
ment there will be 240 cubic feet of luggage space, the 
twenty-passenger machine having one-third of this. In 
either case there will be a toilet compartment. A good 
fuselage width is promised, and load spaces will be widely 
variable to meet special requirements. The cruising speed 
will be over 200 m.p.h., and the rate of climb at sea level 
more than 1,500ft. /min. 

With regard to D.H. 91, or Albatross, high-speed, four- 
engined monoplane now completing its tests, it is claimed 
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The Monospar Universal with two Pobjoys. 


* Plight"* photograph 
Economical and robust: the Heston Phoenix five-seater. 
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Mercury, the shapely upper component of the Mayo Composite aircraft. This machine 


should make the transatlantic trip this year. 


by the manufacturers that, from the point of cleanness of 
form, speed efficiency, and, therefore, speed economy, this 
machine has proved to be the most economical of its class 
in the world to-day. 

During the past few months the D.H. Gipsy Twelve in 
verted vee air-cooled engine, which is specified, has satis 
factorily completed its civil and military type approval 
tests. The Gipsy Twelve is cooled by a special pressure 
duct system wherein cooling air is taken in through orifices 
in the leading edge and led round from the back of the 
engine De Havilland constant-speed airscrews are 
standard. 

The mail-carrier version, two examples of which have 
been ordered for transatlantic experiments, has a range 
of about 2,500 miles against a head wind of 40 m.p.h. with 
a payload of about 1,000 lb.; the passenger version will 
have a range of about 1,000 miles with 22 or 23 passengers, 
a crew of four and a liberal allowance for baggage freight 
and mails. The cruising speed is about 210 m.p.h 

Indications are that the. D.H.86B economical four 
engined branch-line machine, which cruises at about 





The engines are four Napier Rapiers. 


140 m.p.h., with a disposable load of 4,000 Ib., will com 
tinue to be popular.. The engines are, of course, DH 
Gipsy Sixes of 200 h.p. each. 

The D.H. 809A, or Dragon Rapide, twin-engined modd 
in its 1938 form is licensed for an all-up weight of 5,500 lb 
A number of improvements have been introduced 

Both the 86 and the Rapide have been supplied in im 
pressive quantities not only to well established air lines 
in need of economical feeder and charter types, but for 
development fiving on new routes. 
and ‘‘trousered’’ undercarriage are 
European aerodromes. 

Smaller than the Rapide, the D.H 
with two Gipsy Majors, is an attractive 
and feeder work. 

Makers: The De Havilland Aircraft Co., Ltd.. 
Aerodrome, Herts. 


Their tapered wings 
familiar on many 


90, or Dragonfly 
type for charter 


Hatfield 


HESTON 
‘TL ABING advantage of the Series Il D.H. Gipsy Six 


engine and two-position variable-pitch airscrew, the 


An adaptable feeder- 
line or charter type 
is the Cheetah- 
powered Avro 652 
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A well-arranged trio of Percival Q.6 

monoplanes (two Gipsy Six II). This 
~ type is likely to make its mark as a 
small commercial type. 


Mecton Aircraft Co. has obtained a 
ising speed of 135 m.p.h. from the 
tried Phoenix five-seater high- 
ing monoplane. Other aspects of 
lormance are likewise improved, 
bly the take-off, which is now 
yards, and the rate of climb 
{S5oft. /min.). 
| A point of particular interest about 
ithe Phoenix is its undercarriage, which 
getracts into stub wings sprouting from 
he bottom of the fuselage. Addi- 
ional data are: Span, 4oft. gin 
Jength,.30ft. 2in.; track, 8ft. 11in.; 
Wing area, 272 sq. ft. ; weight empty, 
2,140 lb.; weight loaded, 3,300 Ib 
The weight figures apply to the 
machine as powered with the Series IT 
engine and v.p. airscrew. 





Makers: The Heston Aircraft Co., 
Ltd., Heston Airport, Middlesex. 
MILES 
NE of the more impressive pro- 

™ jects of recent times is the Miles 

X.2 four-engined transport monoplane 

with air-cooled engines of a new typ 2 5 

A good deal of data relative to the 

design was given in Flight of April 21 

To recall some of the salient charac 
nine teristics, the semi-monocoque fuse 
ers. lage which merges into the wing is 

divided by the spars into three main 
om compartments. The _ stressed skin 
DH. wings will hold 2,500 gallons of petrol 

and house the engines, which have 
nodel shaft drives, to tractor airscrews and 
ol special cooling ducts with flaps at the Flight” photograph 

trailing edge to control the volume of air. Data for the X.2 are: Span, goft. (the aspect ratio is 
> i Three typical ‘‘cases’’ visualised are; 38 passengers 6); length, 78.8ft.; wing area, 1,762 sq. ft.; max. allow- 
es and 700 gallons of petrol ; 32 passengers and 1,400 gallons able all-up weight, 61,128 lb. The following performance 
t for of petrol ; and 18 passengers and 2,500 gallons of petrol. figures apply to the machine flying at a weight of 
rings A reduced-scale prototype, carrying a pilot and an 47,555 lb.: Top speed at r1,o00ft., 301 m p-h. ; max. cruis 
es observer, together with suitable research instruments, will ing speed at 11,o00ft., 280 m.p.h.; stalling speed at sea 

be built before construction of the X.2 is started. level with split flaps, 65 m.p.h.; service ceiling on three 
nfly, 
arter 
field 
Six 
the 
pr- 
pe 
h- 
52. 














The Short Empire boat, demonstrating the use of the Gouge flaps which contribute in no small measure to its excellent 
performance. 
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The Scion Senior (left) is available as a land- 
plane or on floats, as is the smaller Scion 
beto—. Both are Pobjoy-powered. The 
attractive low-wing monoplane is the Miles 
Peregrine. 
(“ Flight’ photographs.) 


engines, 21,000ft. At 61,128lb. the range is 4,300 miles. 
At the moment it is uncertain whether or not the efh 
cient Miles Peregrine light*transport (2 D.H. Gipsy Six I) 
will go into production. 
Makers: Phillips and Powis Aircraft, Ltd., The Aero- 
drome, Reading, Berks. 


MONOSPAR 


HIS year's offering of the unique little twin-engined 
Monospar takes the form of the Universal model, which 
is normally a four-seater convertible for either freight 
carrying or ambulance work. Five passengers may be 
accommodated if required. The twin Pobjoy Niagara 
engines give a top speed of 131 m.p.h., the cruising speed 
being 115 m.p.h. and the landing speed 50 m.p.h. Other 
data are: all-up weight, 2,875 lb.; weight empty, 1,805 
lb. ; range, 420 miles ; and initial rate of climb, 710 ft. / min. 
The manufacturers have been conducting a good deal of 
research with tricycle undercarriages, and the application 
of such a device to a high-wing, four-engined transport, 
apparently with D.H. Gipsy Sixes, has been studied. 
Makers: General Aircraft, Ltd., The London Airpark, 
Feltham, Middlesex 
PERCIVAL 
{FTHERTO the name Percival has been associated in 
the commercial field mainly with Gull and Vega Gull 
single-engined low-winged monoplanes employed very pro- 
fitably for high-speed charter work. The Vega Gull four- 
seater with D.H. Gipsy Six II engine has a cruising speed 
of 158 m.ph. at a range of 630 miles 
Greater interest now attaches to the 0.4 and Q.6 twin- 
engined low-engined monoplanes lately introduced. These 
machines, powered respectively with Gipsy Major II and 
Gipsy Six II engines with v.p. airscrews are admirable 
feeder-line or charter types: Five or six passengers are 
normally accomimodated, and there is stowage for a very 
useful amount of luggage. The cabin size is: width, 4ft. 
gin. ; average height, 5ft. 2in. ; length, 9ft. 2in. Retractable 
or fixed undercarriage can be specified, and as an indica- 
tion of the effect the former has on performance, the cruis 
ing speed of the Q.6 with wheels up is 183 m.p.h., the 
fixed, faired version resulting in a loss of 8 m.p.h. The 
Q.4 has a top speed of 173 m.p.h. at sea level, and under 
the same conditions the Q.6 does 195 m.p.h. Other data 
for the Q.6 are: full load take-off run, 215 yards; service 
ceiling, 21,o00ft. ; cruising range, 750 miles; tare weight, 
3,500 Ib. ; gross weight, 5,400 lb. 


POBJOY 
NE of the most attractive propositions at the smaller 
end of the size scale is the Short Scion twin-Pobjoy 
highwing monoplane which carries a disposable load of 





1,000 Ib. at a cruising speed of 100 m.p.h. Five passengers 
are normally seated, though a six-passenger version of the 
machine is available. 

The substitution of Short floats for the normal land 
undercarriage decrease the top speed by 6 m.p.h. 

Data for the land plane version are: span, 42ft. ; weight 
empty, 1,875 lb.; weight loaded, 3,200 Ib.; ceiling, 
13,000ft. ; range with standard tanks, 390 miles 

Makers: Pobjoy Airmotors and Aircraft Ltd., Roches 
ter, Kent. 


SHORT 


APA RT trom a flying boat of approximately 80,000 lb. all- 
up weight, presumably powered with four Bristol Her- 
cules sleeve-valve engines, Short Bros. are building for 
Imperial Airways an improved version of the Empire flying 
boat which will be licensed for a much higher gross weight. 
This model will take advantage of mid-air refuelling. 

The standard type of Empire flying boat is now very 
well established in Imperial service. It may be interesting 
to recall the following facts and data. — 

For daylight operation the boat carries 24 passengers, 
baggage and one and a half tens of mail. Sleeping accom- 
modation for sixteen passengers can easily be arranged. 
There are two decks, the upper housing the crew, mails, 
etc. Four Bristol Pegasus Xc radials developing 920 h.p. 
each for take-off are fitted forward of the leading edge of 
the high cantilever wing, which, thanks to the depth of 
the hull, needs no ‘‘ knuckling ’’ in order to obtain airscrew 
clearance. 

Gouge ‘‘dragless’’ flaps permit a minimum flying speed 
of 73 m.p.h., and a full load take-off time of 21 seconds. 

Other data for the standard Empire boat are: spa, 
114ft.; length, 88ft.; wing area, 1,500 sq. ft.; weight 
empty, 24,000 lb. ; weight loaded, 40,500 Ib. ; top speed, 
200 m.p.h.; maximum cruising, 164 m.p.h.; range, 810 
miles. 

Short Bros. are responsible for the construction of the 
Short-Mayo composite aircraft, which, briefly, comprises 4 
four-engined twin-float seaplane with very high wing load- 
ing supported on a lightly loaded four-engined flying boat 
generally similar to the Empire type. Take-off is effected 
with all eight engines in operation and at a safe height, 
when the excess lift of the upper component has reached 
a predetermined figure, the machines are unlocked 

The upper component (Mercury) has four Napier Rapiet 
V sixteen-cylinder air-cooled engines of 315 h.p. each. A 
petrol tank of 1,200 gallons capacity is built into the spat 
and suffices for a range of about 3,500 miles. The top 
speed is considerably better than 200 m.p.h. 

Makers: Short Bros. (Rochester and Bedford), Ltd. 
Rochester, Kent. 
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Fratermsation : Parking Limit : 
SEE that someone has been lecturing to the effect that 

| the aeroplane is a blessing because it brings people of 
different nations into closer touch and makes distances 
so small. 

That is so, of course, and is, no doubt, one of the 
reasons why propaganda ministers have to stir up 
nationalistic feelings and keep their folk in a constant state 
of suspicion and mistrust of neighbouring peoples. 

Having done which, the aeroplane still brings peoples 
into closer touch—with gas, high explosive and incendiary 
exchanges of courtesy—and the benefit of distances being 
so small becomes a doubtful blessing. 

As a matter of fact, the only people this aeronautical 
fraternisation has much effect upon is the comparatively 
small body of airline pilots and crews, who spend prac- 
tically every night in a different capital city of Europe, 
and who discover that there are excellent and warm- 
hearted people everywhere. 

That might be a good germ of universal international 
amity, but doubtless such a disgraceful tendency to admire 
and like foreign peoples will be sterilised, in some coun- 
tries, anyway, by special refresher courses on ‘‘ Neighbour- 
hate and the art of keeping it red-hot.”’ 

The good old story over again, in fact, of the fraternisa- 
tion of decent blokes one Christmas Day over a football 
match between the lines which, if it had been allowed to 
spread, might have ended the War. 

Talking of international amity, I hear that the 15-minute 
limit for machines on the tarmac has worked extremely 
well up to date, and has done a lot to relieve congestion. 





A mutually agreed parking scheme at Croydon, too, has 
been quite a success Signatories to the treaty are Im- 
perials, Air France and K.L.M., firms who either operate 
independently or look after other companies’ interests as 
well as their own, so everybody is included. 

The point about this gentleman’s agreement (and, may- 
be, the reason for its success) is that it was made by the 
actual traffic superintendents themselves without any in- 
terference from anyone. In other words, the men who do 
the job daily fixed up the detail of how to do it amongst 
themselves, which is exactly why the scheme works 
smoothly. 

Chatting to a foreign airline representative at Croydon 
recently, the question of A.R.P. cropped up. I did my best 
to stifle the subject, but it was useless. 

He expressed considerable bewilderment that at the big- 
gest civil airport in this country there was no organisation 
of this sort, whereas every little village was getting busy— 
especially, he understood, in hunting districts, where foxes 


Co-ordination in Scotland 

N May 2 a new airline operating company, Scottish Air- 

ways, Ltd., will come into official being, this company 
taking over those routes which had previously been served 
by Northern and Scottish Airways and Highland Airways. 
An affiliated company, Western Isles Airways, Ltd., is also 
being formed to take over the Western Isles and Hebrides 
services previously run by Northern and Scottish. 

In fact, the services and arrangements will remain virtually 
unchanged, though quite naturally the R.A.S., 1.0.M.A.S., and 
S.A. time-tables will be still further co-ordinated, and a new 
Service will be opened between Glasgow, Perth, and Inverness, 
linking the southern and northern sections. Another new 
service to be opened will be one from Glasgow to Tiree. 

As might be ¢ xpecied, Capt. E. E. Fresson will continue to 
manage his section of the system, while Mr. G. Nicholson will 
look after the western services. 

The usefulness of the Northern and Scottish services may 
be gauged from the fact that, since the inception of the com- 
pany in December, 1934, and up till March, 1938, approxi- 
mately 2} million passenger-miles have been flown and about 
39,000 paying passengers have been carried. During the 
Easter period this year two extra services were scheduled on 
each day over the Northern and Scottish routes, and even 
then more machines had to be put on; in fact, three machines 
had to be used to operate one particular service on which a 
hundred passengers were carried during Friday and Saturday. 
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THE WEEK at CROYDON 


Those Air-raid Precautions : Queer Cargoes 


all have little civilian respirators and the kennels are all 
thoroughly gas-proofed. ; 

My foreign friend pointed out that he had his responsibili 
ties, stocks of spares, aircraft, company’s records, and his 
personnel, and that when war came Croydon would, with- 
out previous warning, be Dante's Inferno with ultra- 
modernistic knobs on. For his part, he supposed his “firm 
to belong to an allied or neutral country, so, regarding 
himself as a guest here, he said, in effect, what about it? 

Did I realise, he enquired, how much petrol there was 
around the place, a liquid usually suspected of being more 
or less inflammable ? 

I said there was little cause for concern on this score, 
for I understood that the leak in the airport fire hose that 
nearly drowned the user the other day, whilst at the same 
time leaving the fire in the pink, was definitely having the 
earnest consideration of the department concerned. 

He then asked what other safety measures were being 
taken, and I produced (on behalf of the authorities) my 
trump card. 

There was, said I, a department of the Air Ministry in 
charge of these matters, but, very rightly, it was on the 
secret list. Could one get into touch with it? Well, not 
exactly. 

My experience was that you got transferred through 
seven or so charming departments with hushed voices to 
an unexpectedly shrill secretary, who said the gentleman 
was not expected back to-day, and had appointments to- 
morrow. She could, however (and did), take a message, 
and said if it was urgent I should no doubt hear some- 
thing (Query: Enemy H. E.?) in due course. She really 
could not say when course would become due, and I gather 
it’s a lengthy business, as I have heard nothing yet, and 
the "phone call was a month ago. 

My friend the foreigner seemed to think this was not 
good enough, and I secretly shared his opinion, having 
been taught at Air Raid Wardetis’ courses and such that, 
of all things abominable, the worst is to remain totally 
unprepared and obtusely bland. 

Imperial Airways brought a consignment of 35 kg. of 
mangoes from India to Southampton. They were con- 
signed to H.H. the Aga Khan from the Khoga Council, 
and as his Highness was in the South of France the fruit 
was sent, I believe, to Windsor Castle. 

Lots of very early strawberries have come in by air during 
the past week as well as plovers’ eggs. There was even a 
consignment of gulls’ eggs—which sounds a bit fishy to me 

A. VIATOR. 


The companies concerned in the Scottish merger are British 
Airwavs, Ltd., David MacBrayne, Ltd., and the London Mid- 
land and Scottish Railways, so that there should be a useful 
co-relation of steamship, railway, road, and air services. 


Moving House 


OR some considerable time it has been known that British 

Airways would eventually move their operating base to 
Heston, where arrangements have been and are being made 
for their reception. At present their flying headquarters are 
at Croydon, while the maintenance and training school work 
is carried out at Gatwick. 

The actual date has now been fixed for this major transfer, 
and on and after Sunday, May 29, the whole of the British 
Airways organisation will be at Heston, where the machines 
and the maintenance equipment will be housed in the large 
hangar immediately to the west of the terminal buildings. This 
hangar was previously used by the Airwork service department, 
and accommodation for this department is, presumably, being 
arranged elsewhere on the aerodrome. 

Incidentally, the reception and booking hall at Terminal 
House, Grosvenor Gardens (British Airways’ central terminus), 
has been redesigned so that passengers are lead automatically, 
on entering the main door, to the different counters and sec- 
tors for tickets, passport formalities, weighing and luggage 
assembly. Afterwards the passenger passes straight out to the 


passenger coach. 
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New Plant Installed at Hatfield 


ROM the time, somewhere in 1909, when first he began to 

build aerpplanes, Capt. Geoffrey de Havilland has 

favoured wood as his structural material. Even the 

Albatross, that most modern of designs, is built almost 
entirely of wood. 

But the firm is not committed to wood construction for all 
time; so much was disclosed during a recent inspection of the 
Hatfield factories, when it was discovered that numbers of 
metal-working tools had been installed, chiefly for the pro- 
duction of the new D.H.95 twin-engined passenger machine, 
but doubtless to be employed later on other types. It is not 
that the De Havilland firm has changed its mind about the 
relative merits of wood and metal. Plastic materials have been 
explored and developed, and some day we shall doubtless see 

































‘“* Flight” photograph 


The large Brett drop hammer recently installed at the De 
Havilland works at Hatfield. With the lead punch, the tup 
of the hammer weighs about one and a half tons. 


"Fourteens” for British Airways 


OME time during the month of August British Airways 
expect to have the first of their recently ordered Lockheed 
14s, or Super Electras, ready for service. Four of these 
machines have been ordered, primarily for use on the recently 
surveyed route to West Africa and, eventually, to South 
America. As far as this latter project is concerned, discussions 
are now taking place with the Portuguese Government in order 
to arrange tor test flights to Lisbon as soon as the new 
machines are available. 

The British Airways’ 14s, which will be fitted with Wright 
Cyclone F.62 engines giving 900 h.p. for take-off, have a 
number of interesting non-standard features. As in the case 
of the Electras, the forward section of the passenger compart- 
ment has been modified in order to permit the machine to 
carry, if necessary, a full crew of four, consisting of the first 
and second pilots, a radio operator, and a navigator or 
assistant radio operator. 

In service form there will be space for ten chairs and the 
machines will be treated as ten-seaters when they are being 
used for paSsenger-carrying. The radio equipment, which is, 
of course, arranged in front of the bulkhead which divides the 
navigational department from the passenger or mail compart 
ment, will be of the combined medium- and short-wave type 
with D/F facilities for each waveband. In addition, Lorenz 
blind-approach receiving equipment will be fitted, as well as a 
Sperry automatic pilot and full Goodrich de-icing equipment. 

In its Cyclone version the 14 has a maximum speed of 
255 m.p.h. and a cruising speed of 230 m.p.h. at 14,000ft., 
and as the machine is intended to operate normally at such 
comparatively high altitudes, oxygen equipment will be 
carried for the crew and the passengers, who will, in normal 
service, be attended by a steward in charge of the usual supply 
of refreshments. Incidentally, the seats are of a type which 
has not previously been seen in Europe. Not only are they fully 
adjustable in the usual directions, but they are also rotatable. 
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“ Flight" photograph, 


A metal elevator for the De Havilland Albatross being 
assembled. 


some interesting forms of construction. In the meantime, 
those who want De Havilland metal aeroplanes wil! be able 
to obtain them. 

It is not intended here to give a description of the particular 
form of construction used in the D.H.95. That is reserved 
for a later occasion. But as an instance of the way in which 
the company has decided to equip itself for metal construction 
it may be mentioned that a drop hammer larger than any found 
in any other British aircraft factory has been installed and is 
already hard at work. 

Use is made in this Brett drop hammer of zinc and lead dies, 
the die being of zinc and used as the mould for casting the lead 
punch. The lead casting shrinks on cooling, thus automatically 
leaving a gap of approximately the right gauge between the 
zinc die and the lead punch. Some idea of the size of this 
drop hammer may be formed from the fact that the tup weighs, 
with the lead punch, something like 1} tons. The drop hammer 
is used for the rapid manufacture of parts which incorporate 
deep depressions with double curvature, such as the ends of 
petrol tanks. The Brett drop hammer is driven by an clectric 
motor of 30 h.p., and gas furnaces have been installed for 
melting the zinc and lead dies on the spot 


so that on-long journeys the passengers may converse com 
fortably with one another. 

These 14s will be fitted with the new Hamilton hydromatic 
full-feathering airscrews, which permit a single-engined ceiling 
of as much as 12,000ft. In common with the standard 
machines, these 14s are fitted with Fowler flaps, which, in 
addition to the normal flap function of approach steepeners, 
also improve the take-off to a marked extent. 

In the circumstances, with the British aircraft industry 
busy on the rearmament programme and with the only com- 
parable transport type unlikely to be ready for production 
before 1939, British Airways had no option but to place ther 
orders, once again, abroad. Some prestige may be lost 
through the fact that the company is using foreign aircraft, 
but prestige would have been lost to an even greater degree 
in another sphere if they had found it necessary to postpone 
their West African and South American project for another 
twelve months or more. 


The New Deputy Under-Secretary 


HE Secretary of State for Air, with the approval of the 
Prime Minister, has appointed Mr. Arthur William Street, 
C.B., C.M.G., C.I.E., M.C., Second Secretary of the Ministry 
of Agriculture and Fisheries, to be First Deputy Under Secre- 
tary of State, Air Ministry, with effect from April 27, in suc 
cession to Sir James Stirling Ross, K.B.E., C.B., who retired 
on that date. 

Mr. A. W. Street comes to the Air Ministry from the Ministry 
of Agriculture and Fisheries with a reputation for exceptional 
ability and a record of very good work accomplished. Outside 
his work in that department he was appointed a few years age 
as Secretary to the Royal Commission on the Superior Civil 
Services in India. Thus he is an authority on civil service 
organisation, and his experience in that respect may be of great 
value to the Air Ministry. 
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RIGHT 


HAT effect is the Cadman Committee’s Report 

\/ likely to have upon the types of aircraft required 

for British airlines? What will be the trend in 

the Dominion and Colonial markets? Are we 
really going to see a wholesale change-over to high-speed 
liners? How long will it be before our manufacturers can 
supply such aircraft innumbers? And, after all, is another 
million or two of subsidy going to make such a difference 
to the type of airliner generally needed? Will there still 
be a market for the slower vehicles? 

All these questions are puzzling many of us to-day, 
many who realise that we must still regard ourselves— 
in 1938—as early pioneers in air transport. ; 

Let us take stock. From the Hambling Committee of 
1923 to, shall we say, the British Government's announce- 
ment of the all-up Empire mail scheme late in 1934, the 
declared policy was to reduce and eliminate airline sub- 
sidies. Like the disarmament policy, it would have been 
all very well if the other countries had done likewise, and 
we should Mave found ourselves in a leading position. But 
they did not do likewise. 

While foreign manufacturers were able to advance to 
the production of fast monoplane liners, our own manu- 
facturers were obliged to build the kind of commercial 
aircraft which could be operated without subsidy or at 
least with the minimum of artificial financial aid. 

Everybody knows that and everybody realises that 1934 
(already four years behind us) was a year of lost oppor- 
tunity. Early in that year we watched the first signifi- 
cant purchases of American high-performance liners by 
European operators. Early in that year the Society of 
British Aircraft Constructors expressed concern to the 
Government and advocated a more aggressive policy of 
airline development to give British constructors a chance 
to develop liners of internationally competitive types. 

The present situation was discerned by British con- 
structors several years ago, but at no stage had they any 
opportunity to forestall it. The design and development 
of a high-speed liner is a costly undertaking. It could not 
be entered upon without an assurance of selling a reason- 
able number, and no operator within the entire Empire 
was in the position to take a single high-speed vehicle in 
those days. 

Operators knew that so soon as they could count upon 
intense traffic, fast aircraft would pay for themselves, at 
least on the longer stages, and they knew that if they 
could put on the fast liners it would encourage the traffic, 
but those holding the purse-strings of the capital invested 
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Some Pertinent Reflections on 
B the New Situation Created 
: by the Cadman Committee's 
Report : British Airliners of 
the Near Future 






‘A Government order for 
a transatlantic mail carrier, 
placed in 1936, provided a 
small part of the immense 
development cost of the 
Albatross.’’ 
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in operation wanted, and wisely, to advance to the 
“‘ payability ’’ stage without suffering three or four inter 
vening years of heavy loss. 

They recognised that the effect of subsidies, guaranteed 
mail loads, help of any kind, would be to accelerate the 
approach to the ‘‘payability’’ stage. It was doing so 
in the United States—though in that country the oper- 
ating circumstances were almost ideal, and the “help ”’ 
was liberal. With help on a much less lavish scale the 
approach could have been accelerated in the Empire. 

From the manufacturers’ point of view the effect of 
help to operators would be to give them not only an in- 
creased market within the Empire, but opportunity to 
sell aircraft in foreign countries where the subsidy policy 
had long held sway. 

To avoid an impasse, someone had to provide the help, 
and it was more than any private enterprise, in either 
manufacture or operation, could possibly contemplate. 


Educating the Operator 


British manufacturers gradually educated the Empire's 
unsubsidised operators through the stages of twin-engined 
““economy types’’ up to the four-engined liners of the 
same formula, but were not able to lead them uninter- 
ruptedly to the next logical step. 

Countries like Australia developed their services on 
lines which called for these economical craft, and, as they 
had no manufacturing industry of their own to worry out 
the future prospects, did not envisage the formula of faster 
types until America presented it to them as a fait 
accompli, when they at once discovered that it suited 
the requirements of their more important lines—lines in 
which the big financial interests were at last beginning 
to show a willingness to participate because the stage of 
‘‘ payability ’’ was almost within sight. 

The seeds of trouble were sown from 1923 to 1934, and 
the harvest has been gathered since 1934. 

Now some additional subsidy is promised. Help comes 
at the time when the British manufacturing industry is 
beginning to regard the building of fast liners in one or 
two sizes as a fair risk; help makes the risk fairer. A 
Government order for a transatlantic mail carrier, placed 
in 1936, provided a small part of the immense develop- 
ment cost of the Albatross, sufficient, at any rate, to make 
its production a possibility. As a long-range mail carrier 





or luxurious passenger liner this aircraft promises to show 
highly competitive figures of speed, economy, and range. 
But one swallow does not make a summer, and one 
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modern main-line vehicle does not suit all operating con- 
ditions. Smaller types are urgently needed for the prin- 
cipal routes on which either subsidy or traffic revenue 
justifies the use of fast aircraft in the 12-20-seater 
category. Such aircraft are already being rapidly 
developed in England, and it is probably not optimistic 
to expect deliveries of them within eighteen months. In 
the flying-boat category, most hopeful for the develop- 
ment of really large vehicles, this country is progressing 
soundly and speedily. 

Britain is on the road to re-establishment, and the 
capacity for quick recovery by the British industry is a 
little surprising, but one must realise that the effort now 
being put forward in the development of new transport 
types represents a far bigger cost than it would represent 
to a prepared industry. British technicians are the first 
to give the Americans the credit they deserve for the 
volume of technical experience in manufacture and opera- 
tion which they have been able to accumulate under their 
stable policy of a subsidised domestic transportation 
system. 

The help of the additional subsidy promised by the 
Cadman Report will radiate along the principal trade 
routes from. England, accelerating the approach of the 
stage of ‘‘ payability,’’ speeding the climb to the crest of 
the hill from which point airlines can be self-supporting. 
Obviously such subsidy must be utilised on the routes on 
which competition with subsidised foreign airlines has not 
hitherto been possible, routes which are important to 
British trade and communications, International rivalry 
will always demand fast services along these routes, and 
even if this rivalry delays the stage of self-support on 
certain services the running of them will be worth while 
because of its indirect assistance to the British network 
as a whole and to the export trade in British airliners. 

The logical trend to higher wing loadings will be mani- 
fest immediately and with a particular emphasis on the 
reduction of power loadings which will improve the 
qualities of take-off and climb and will increase the 
safety of one-engine performance shortly after the take- 
off. In cruising conditions engines will be operated at a 
relatively low percentage of their take-off power. Fashion 
will to some extent demand the employment of metal 
construction, though this issue is by no means settled and 
must be kept open to revision with the further and promis- 
ing development of plastics and _plastic-impregnated 
woods. 

The amount of additional subsidy promised will not 
suffice to help many feeder services—the Cadman Com- 
mittee did not, for instance, recommend subsidising the 
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internal airlines of Great Britain. And even if still moge 
subsidy were voted there would always remain numerous 
routes within the Empire—and elsewhere—which must 
develop on more natural lines. 

Aircraft of an entirely different design formula are neces. 
sary for unsubsidised lines of local traffic, competing not 
with rival air services of different nationality, but with 
slow and inconvenient surface transport. Speeds of 1a5 
150 m.p.h. are adequate for these services, and the tom 
mile economy obtainable at these lower velocities greatly 
enlarges the scope for traffic. Indeed, one may say that 
the opportunities for economical feeder services through. 


cut the world have scarcely been touched as yet, and ag, 


the high-speed services extend so will the network of 
branch lines extend before them. 

Thus for many years there must be expected a steady 
market for a class of vehicle which, by reason of official 
subsidy policies, Britain is best able to provide. It is ap 
ill wind that blows nobody any good. 

Simplification 

Like the river steamer and the village motorbus, air 
craft for these branch services must be essentially simple 
to operate and maintain, not calling for special fuels, ex- 
pensive ground equipment, costly technical ground staff, 
or complicated radio or instrument installations. They 
have been referred to as general-utility vehicles of the 
air, and that phrase well describes their class, Durability 
and low maintenance costs mean much in keeping down 
the total cost of operation in conditions where deprecia- 
tion is not so directly a factor of obsolescence. Engine 
reliability will, of course, be absolutely vital to success 
—just as it is to a gravel-pit haulier, only more so—and 
safe flying qualities with one engine out are indispensable 

In addition to the fact that high speed is unnecessary 
in this class of service, it so happens that economy cannot 
be achieved by the speed formula, because stages are too 
short to allow economical operating altitudes to be main- 
tained as a regular practice. The ton-mile cost must be 
kept down mainly by low first cost of aircraft, low main- 
tenance and depreciation cost, and low tare weight in 
proportion to disposable load. The deeper girder of the 
biplane formula gives a reduction of structure weight for 
a given strength over the single girder of the monoplane, 
and so the biplane appears to enjoy an important and 
inherent advantage which is particularly prominent in the 
larger sizes of aircraft. 

Quantity manufacture with efficient tooling and precise 
jigs minimises the first cost of simple aircraft of this 
formula and produces a high standard of durability and 
climatic insulation. In conjunction with widespread 
operations, it also ensures an efficient and well-distributed 
supply of accurately interchangeable components for 
servicing. 

The British transport aircraft industry has been through 
a difficult half-decade, and although it possesses certain 
technical advantages over its contemporary manufacturers 
abroad its development of them has been delayed. Let us 
hope that things are back on the right lines now. 


“In the flying- 
boat category. 
most hopeful for 
the development 
of really large 
vehicles, this 
country is pro- 
gressing soundly 
and speedily ’’.. 
A Short Empire 
flying boat. 
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The Trend of Commercial Aircraft Design, with Particular Reference 
Some Notable Types and their Capabilities 


By H. F. KING 


to Foreign Developments : 


LYING equipment for airlines is developed 

spasmodically. At present the pace is tending 

to slacken after a high-pressure period of about 

four years during which modern forms of con- 
struction, new power plants, variable-pitch airscrews, 
retractable undercarriages and high-lift devices have all 
been profitably applied. 

Activity, for the time being, is round the drawing board 
and mock-up rather than in the production shops. So 
intense are the preparations, however, that we shall un- 
doubtedly witness within the next two or three years 
another great paroxysm of construction. Indications are 
that emphasis will be on size and range. Speed is likely 
to be tempered in greater measure with safety. In other 
words, designers will direct more of their energies toward 
obtaining docility during take-off and landing rather than 
squeezing the last knot from a design. 

As civil flying has progressed, operators (and, in conse- 
quence, designers) have obtained a clearer view of require- 
ments in such matters as passenger and cargo 
capacity, cruising speed, range and comfort. 
There are, in fact, a number of fairly definite 
formule at present governing design. To take 
an example: Imperial Airways, with the 
Handley Page Type 42 (Heracles), originated 
the four-engine, forty-passenger theme. This 
has been developed in the modern Armstrong- 
Whitworth Ensign, and even more highly 
in a number of foreign prototypes More 
remarkable still was the spate of small twin- 
engined transports after the practicability of 
machines like the D.H. Dragon had been 
proved by the late Mr. Edward Hillman. 

Though the most complete and efficient air 
operating concern will not require the same 
variety of equipment as a military air arm, 


A pair of Junkers Ju.86s (one with Jumo 
diesels) paraded at Tempelhof with a Heinkel 
He.70 and an early Junkers used for testing 
the original Jumo. A Ju.52 peeps in at the 
top corner. 





it must, nevertheless, have recourse to charter and feeder 
machines apart from equipment for the main trunk routes; 
perhaps flying boats, specialised mail machines, possibly 
floatplanes (for smooth water operation after the Italian 
style) and amphibians Even machines and 
trainers are likely to be required 

Considering commercial aeroplanes in order of size, the 
smallest type likely to be demanded is a “ utility,’’ or small 
charter, machine seating from three to seven. The larger 
aircraft in this category, of course, are potential feeder-line 
types Single-engine machines are widely tolerated, 
though even the smallest commercial models are likely in 
due course to be multi-engined. The Monospar Universal is 
a commendable type 

It is significant that such machines as the American 
Vultee V-1a, the Northrop Delta and the Lockheed Orion 
all fast single-engined types—are out of production, and 
that replacements are all twin-engined (e.g. the Lock 
heed 12, the Beech twin, and the new Barkley-Grow) 
Lufthansa is operating a small number of single-engined 


survey 
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Lockheed 14 (America). 








Sikorsky $.43 Amphibian (America). 





Potez 661 (France). 


Savoia Marchetti S.83 (Italy). 





Junkers Ju.86 (Germany). 


a 


Consolidated Civil (America). 


aaa 


Douglas D.C.3 (America). 


Douglas DF (America). 
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SHAPES and SIZES 


Present and Projected Commercial Types Drawn to Scale 





The Beechcraft 18 (two Jacobs) with float undercarriage. A particularly 
adaptable type. 


Heinkel He7os (until the arrival of the Albatross this machine was the 
closest approach to aerodynamic perfection), but these will soon become 
due for replacement. 

In Canada, certainly, the call for economical single-engined cargo 
machines has been particularly pronounced, as witness the success of the 
Fairchild, Bellanca and the Norduyn high-wing types, but even these are 
likely to be put in the shade by such machines as the Fairchild Sekani and 
the new biplane Fleet with two Jacobs engines. 

The Percival Vega Gull with Series II Gipsy Six engine exemplifies the 
small modern charter machine. Despite its very useful performance it can 
be operated from confined spaces. Such a machine is readily adaptable 
for long-range work with a small pay-load. Even more versatile are such 
types as the new Percival Q.6, the Miles Peregrine, the Airspeed Envoy, 
Avro 652, and the older D.H. 89 or Rapide, not forgetting the Dragonfly. 
In the construction of such machines this country stands, for the time being, 
almost alone, as is confirmed by our successes in the export field, but a few 
American manufacturers will shortly be offering some serious competition. 
The Q.6, the Peregrine and the rest are, in some measure, modern counter- 
parts of the Dragon, although emphasis has been made on performance 
rather than stark economy. 


Small “ Twins” Abroad 


An American departure worth watching is the Alcor C-6. Junior transport 
for six passengers and two pilots. With two 250 h.p. six-cylinder Menascos 
the top speed will be better than 200 m.p.h. A Press release concerning 
this machine suggests that it will interest ‘‘ operators who are now using 
large single-engine planes,’’ which is tantamount to saying that it is 
another nail in the coffin of machines to the Vultee and Northop formula. 

Germany has lately been exhibiting a distinct partiality for small 
‘* twins ’’ of from 400 to 500 h.p. as exemplified by the Halle, Gotha and 
Argo. France has her twin-Renault Caudrons and Italy her small 
Capronis. 

At one time it seemed that one or two of the major airlines might take 
up a machine on the lines of the Comet or Caudron Typhon as a specialised 
mail carrier, but the idea seems to have lapsed, probably due more to lack 
of demand than to irrational handling qualities or small stowage space. 
Air Bleu, the French concern which has been operating a fast mail service 
with single-engine Caudron Simouns (this machine is a sort of French Vega 
Gull) is likely to replace these with special Caudron Goelands (on the lines 
of the Q.6 and Peregrine). 

The twin-engined machines already discussed are in a distinct class from 
the more powerful types like the Lockheed 12 and Electra, the Beechcraft 
18, the Barkley-Grow TSP-1, the unorthodox Timm and, to take the most 
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2,400 Ib. 


In general layout the Lockheed 12, its 
: known brother, the 
Electra, the Barkley-Grow and the Beech 
are more or less stereotyped. Not so the 
Timm. This high-wing monoplane is of 
composite construction, has Handley Page 
slots, and slotted flaps and tricycle under- 
carriage. Figures are: Top speed 207 
m.p.h.; landing speed, 59.5 m.p.h.; dats ; 
gross weight, 7,698 lb.; take-off distance, ro. ; a 


bigger and better 


395 feet. It is to be hoped that the manu- Pi ee > eS oe : 
facturers will be given sufficient en- : oa 
couragement to enable them to construct , aa! 

a larger machine incorporating similar 
desirable characteristics. Koolhoven, 
with the FK.54 as supplied to Alpar, was Boeing (America). 
working on much the same lines but did 

not take advantage of so many 


refinements. 


The Lockheed Electra is un 
doubtedly the most popular of 
the fast feeder line types avail 
able to-day The inability of 
General Aircraft, Ltd., to pro 
ceed with the development of 
the Monospar Croydon, a British 
machine in the same 
was little short of a tragedy. S.E.200 (France). 


Equally deplorable 
shelving of the 
Bristol 143 light 
transport with two 
sleeve-valve Aquilas 
of 50 nominal 
horse power. Cap- 
able of something 
like 250 m.p.h. and 
with its sound con- 
struction and simple, 
economical power 
plants, this machine 
might well have 
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Dewoitine D.338 (France). 


recent amphibian example, the Grumman G21. These 
machines are designed for a pair of engines of 285-450 h.p. 
each and cruise at speeds around 200 m.p.h., even the 
Grumman being capable of continuous operation at about 
190 m.p.h. despite its web-footed nature. 

In America designs of this sort were encouraged by a 
competition organised by the Bureau of Air Commerce. 
The winner was the Lockheed 12, which was up against the 
Barkley-Grow and other types. The last-named machine Bloch 162 (France). 
looks almost identical with the Lockheed but has 
a fixed undercarriage. Both machines are 
powered with two Wasp Juniors, so the following 
tabular comparison may be of interest: 


Cruising speed (m. p.h. ) 


Stalling speed (m.p.h.) 

All of which gives some idea of what can 
be done these days with twice 440 h.p. 

Mr. Walter Beech caters for less affluent 
operators, and specifies either 285 h.p. 
Jacobs or 320 h.p. Wrights for his Model 18. 
The iower powered version cruises at 190 
m.p.h., and carries a disposable load of 
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Focke-Wulf Condor (Germany). 





Lockheed Barkley- 





12 A-tr. Grow TS8p-1. 
226 224 
213 195 
780 685 
5,385 5,600 
8,400 8,250 : ' 
* a Martin 156 (America). 
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C.A.M.S. 161 (France). 
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Two new types for Air France : 


trimotor Dewoitine D. 338. 





gone far toward restoring some of the valuable prestige 
Great Britain has unfortunately lost in the production of 
civil aircraft. 

Incidentally, the more powerful Bristol Britain First with 
1,700 h.p., although justly described as the fastest civil 
aeroplane in the world (the top speed being just over 
280 m.p.h.), could hardly be regarded as a commercial 
proposition except for specialised duties 

The success of the economical D.H. 86 four-engined 
biplane has been most encouraging. De Havillands have 
announced no replacement type in this class, but the 
Potez concern has just completed a low-wing monoplane 








(Top) The Bloch 220 and, below, the 
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The characteristic silhouette of the Heinkel He.111 
of Lufthansa. 


with four 220 h.p. supercharged Renaults. A 
cruising speed of 186 m.p.h. is estimated. Cal- 


culations have been made for a_ strengthened 
version with four of the new 700 h.p. Gnome 
Rhone Mr4 engines. These compact radials 


are expected to confer a cruising speed of 248 
m.p.h. 

A comparable type is the four-engined Heinkel 
He.116 of the type which it is intended to use 
for transatlantic mail carrying. This machine is 
about as fast as the lower-powered Potez, and has 
four 240 h.p. Hirth inverted vee-eights. 

For the sake of simplicity we may delineate the 
next category to be considered as main-line types 
carrying 15 to 30 passengers. It is in this group 
that some of the most distinct technical advances 
have been made in recent times. The race for 
efficiency was really started by the Douglas D.C.1 
and the Boeing 247 which, incorporating all 
modern conveniences,’’ turned quite topsy-turvy 


many preconceived notions about commercial 
flying. Emphasis was on speed, though silence 


and comfort, particularly in a larger Douglas, were of an 
outstandingly high order. In spite of the encroachments 
of Douglas D.C.2s (14 passengers) and D.C.3s (21 pas 
sengers) there has still been a very pronounced demand for 
something with a rather higher safety factor provided by 
three engines, at the expense of some aerodynamk 
efficiency. A fixed undercarriage was also countenanced 
The best examples of machines of this sort are, of course 


One of the fastest commercial machines in the world is the 
264 m.p.h. Savoia Marchetti S.83 with Alfa-built Pegasus 
engines. 
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the Junkers Ju.52 and the Savoia Marchetti $.73. The 
Junkers has done a lot of real pioneer work, often from 
distinctly inhospitable terrains, but, lured by the un- 
doubted attractions offered by a more refined twin-engined 
type with retractable undercarriage, Junkers have built 
the Ju.86, powered in some instances with Jumo diesel 
engines. 

The efficiency obtainable with the three-engined layout 
is particularly marked in the Italian Cant floatplanes as 
used by Ala Littoria. This is due in large measure to the 
comparatively small cross-section of the fuselage. 

Air France’s Dewoitine D.338, with three 650 h.p. His- 
pano radials, cruises at about 165 m.p.h. carrying thirty 
passengers. Larger trimotors by Dewoitine and Bloch 
seem to have been abandoned. These models took advan- 
tage of the big fourteen-cylinder Gnome Rhones. 

Some particularly efficient three-engined machines have 
lately been developed in Italy by the Savoia Marchetti 
concern. The S.83 is virtually the commercial version of 
the famous S.79 bomber, and is capable of over 260 
m.p.h. carrying a disposable load of 7,700 lb. The 
engines are Alfa Romeos of Pegasus type. A scaled-up 
version is known as the S.75; this has a top speed of 228 
m.p.h. and carries a disposable load of 11,000 lb. Twenty- 
eight seats are normally fitted. 

The brilliant new American Lockheed 14 as powered 
with two 850 h.p. Wright Cyclones is good for about 260 
m.p.h. when carrying a disposable load cf 
nearly 7,000 Ib. This machine is of mid-wing 
design, permitting capacious ventral stowage 
apart from being advantageous aerodynamic- 
ally. Fowler flaps contribute in goodly 
measure to the performance. Four Lockheeds 
of this type have been ordered by British Air- 
ways. 

The new Lockheed marks a departure from 
a slavish aping of the Douglas formula. Other 
original efforts have not met with conspicuous 
Success. Air France’s Potez 62s, with their 
strut-braced high wings and underslung en- 
gines give good view for the passengers, and 
are said to be excellent all-round flying 
machines, but their performance is inevitably 
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The Focke Wulf Condor (left) does 
nearly 270 m.p.h. with four 
B.M.W. radials. A larger type is 
the Junkers Ju. 90 (below) powered 
with four liquid-cooled Junkers 
Jumo 211 inverted vee-twelves. 


inferior to, say, the low-cantilever- 
winged Bloch 220 (also with Gnome- 
Rhone engines) now being introduced 
into the Air France system. 

As a further example of the per- 


formance obtainable from a large 
twin-engined machine with modern 


engines, one might cite the Fiat G.18. 
On 2,000 h.p. this shapely 23,000-Ib 
machine is capable of 
m.p.h, 

Something on the lines of the Timm, 
with two engines of about 1,000 h.p 
and fully retractable undercarriage, 
should quickly become a best-seller. 
rhe new all-metal high-wing De Havil- 
land with two Perseus XII c sleeve- 
valve radials is a very definite step in 
the right direction. 

The roomy Burnelli seems, for the 
time being, to have been abandoned 

Large twin-engined amphibians are 
represented by the Sikorsky S.43 
(America) and the Macchi = C.4 
(Italy). The Sikorsky has been ex 
ported to a number of countries. 
Powered with two 750 h:p. Hornets, 
it cruises at 166 m.p.h. at 7,o00ft 
Although smaller, the Macchi is 
slower, even with the same power as the Sikorsky. 

Between the twin-engined airliners of what might be 
termed average size and the really large multi-engined 
types has arisen an intermediate classification as typified 
by the Fokker F.22, the Focke Wulf Condor and the De 
Havilland Albatross. It was somewhat surprising that 
only a small series of F.22s was built and that no interest 
was displayed in a projected development with retractable 
undercarriage. The Condor, however, seems destined for 
greater popularity, a number of Continental lines, apart 
from Lufthansa, having exhibited interest in this graceful 
low-wing monoplane. One example has already been de 
livered to the Danish Airlines and another is on the way. 
With four B.M.W. Hornets the Condor will cruise at 205 
m.p.h. for 775 miles at a gross weight of 31,000 Ib. The 
fastest version is capable of nearly 270 m.p.h 

The Albatross, with its four inverted vee Gipsy Twelve 
engines and startling wooden construction, will be used 
both as a transatlantic mail machine and as a medium 
range passenger carrier. It is probably a shade faster 
than the lower-powered Condor. 

Most newsworthy of all commercial aircraft at the present 
time are the really large multi-engined landplanes, flying 
boats and floatplanes. Great Britain can claim to have 
had infinitely more experience with machines of this calibre 
even than America. Imperial Airways have been operat 
ing H.P. 42s, Short Scipio and Scyllas for several years, 


about 260 





Intended for long-distance mail-carrying, this new Heinkel has four 
240 h.p. Hirth inverted vee-eights. 
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and has already amassed a tremendous amount of know- 
ledge with the modern Empire flying boats. Despite some 
deplorable hitches, about which sufficient has already been 
written, it seems that we shall have reasonably up-to-date 
four-motored landplanes in regular operation before the 
Boeing Stratoliner and the Douglas D.C.4 are out and 
about in any numbers. These are, of course, the Arm- 
strong-Whitworth Ensign high-wing monoplanes of 46,500 
Ib. all-up weight. Although considerably inferior to the 
new Americans in performance, the Ensigns will have 
much to recommend them, notably the view obtainable 
from the cabins, thanks to the high-wing layout. The 
retraction of the wheels up into the lofty heights of the 
inboard nacelles is an accomplishment of special merit. 
With more powerful engines than the present Siddeley 
Tiger [Xs the Ensign will probably give the D.C.4 a run 
for its money. The D.C.4, built to the specifications of 
the five major airlines of America, features a tricycle under- 
carriage and is powered with four of the new Pratt and 
Whitney Twin Hornet engines. Provision was made in 
the contract for series of additional tests with Wrights. 
At a gross weight of 65,000 lb. the estimated top speed 
with the two-row P. & W.s is 240 m.p.h. Production 
models will incorporate supercharged cabins 


Development Costs 

As an indication of the time and the money spent in 
developing a big transport aeroplane we might quote the 
figures issued by the Douglas concern relative to the 
D.C.4. The cost of development to the date of completion 
will be about 1,500,000 dollars. More than 500,000 en- 
gineering hours (presumably including design) will have 
gone into the construction of the prototype, and, in all, 
more than a hundred major structural tests will have been 
made, requiring, according to the Douglas Company, 
** 21,000 engineering and shop hours to prove and check 
engineering designs and stress calculations.’’ 


Final assembly, in 
the open air, of 
the Boeing 


Atlantic Clipper, 
which will be 
powered with 


four of the new 
two-row, 1,500 
h.p. Wrights. 
oe Sea = wings ” 
provide lateral 
stability on the 
water and facili- 
tate embarkation 
of passengers. 
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Seating the fuselage of 
the Douglas D.C.4 on ty 
the wing. A tricycle 
undercarriage is specified 
for this machine ; the 
engines will be four Pratt 
and Whitney Twin 
Hornets. 


The nose-wheel should 
permit the machine 
literally to be flown 
into the ground, a point 
of great importance 
during blind landings. 

A detailed description 
of the Boeing 307 Strato. 
liner (illustrated in the 
composite photograph 
which forms the _head- 
ing of this article) havy- 
ing already appeared in 
Flight of April 7, it will 
suffice here to recall that 
the standard 307, with. 
out special supercharging, will cruise at 215 m.p.h. for 
1,475 miles with a 7,000 lb. payload. An auto 
matic pressure-regulating system will be built into the 
““S’’ version for operation at about 20,e0oft. Thus, by 
adjusting the regulating controls, the crew can bring the 
machine from 15,o0oft. to sea level at the rate of 565 ft./ 
min. without discomfort to passengers, resulting in a sub- 
stantial saving of time. 

Rumour has it that the Curtiss concern is developing 
another high-flying four-engined transport for which tr- 
cycle gear is specified. Mr. Glenn Martin also has some 
thing up his sleeve. 


The Big Bloch 


Apart from the big Farmans as used on the South 
Atlantic run, France has the modern Bloch 160 with four 
liquid-cooled Hispano X engines of about 700 h.p. each. 
The X, let us explain, is the series letter, and bears no 
relation to the layout of the engine. Later developments 
of this design are planned to have two-row radials, and 
should be quite outstandingly fast. The prototype 160 
was built for Air Afrique, and a small series is likely to 
be in service before very long. 

The high-wing four-engined layout at the upper end of 
the present size scale is represented by the Fokker, F.36, 
and the Savoia Marchetti, S.74, both of which have seen 
regular service. Though hardly an up-to-date model, the 
Savoia has lately succeeded in adding to Italy’s tally of 
records. 

Germany’s Grosse Dessauer, the Junkers Ju. go, is especi- 
ally interesting because it demonstrates that performances 
of a high order are possible even with the largest types 
when powered with really up-to-date engines. The power 
plants in the prototype are (or rather were, the machine 
failed structurally during a particularly severe diving test) 
liquid-cooled Junkers Jumo 211 inverted vee-twelves of 
goo-odd h.p. apiece. Cyclones, Bramo Fafnirs and other 
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iption 
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graph The Blohm and Voss Hamburger floatplane with four Junkers Jumo diesels—a type catapulted from Lufthansa's 
head- “floating aerodromes.’’ 

hav- : 

ed in radials are alternatives ; it will be interesting to see whether But the fact cannot be overlooked that, however cleverly 
t will operators plump for air or liquid cooling designed, the marine aircraft is likely to suffer rather 
| that Flying boats, according to a good many people who severely on account of its peculiar characteristics. In other 
with- should know, are the long-distance transports of the future. (Concluded on page 431.) 
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auto DATA ON REPRESENTATIVE LARGE COMMERCIAL AIRCRAFT OF THE WORLD 


the — | | 

. b Total | Wing | Power | Max. | Opera- | Service| Cruis- 
5, OF Name and —| Type. Seats.| Engines. Max. Weight Weight | Span. | Length. | Wing | Load- | Load- | Top | Gruis- | tional | Geil- | ing 
y the Nationality. | Power. Empty. | Loaded. | Area. | ing. ing. | Speed ing | Height. ing. | Range. 
) ft./ | bl a | | | Speed. % 
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sub- | GREAT BRITAIN. eee hp. | tb, | ib ft. in.| ft. im. |sq. ft. [Ib sqft.) Ib.’b.p| m.p-h.| m.p.h.| ft ft. | miles 
Armstrong Whit- | I | 4) | 4 Armstrong Siddeley | | i | | 
, worth Ensign } | Tiger IX | 27,500 | 46,500 | 123 0 | 114 0} 2450) 19.0 13.2 2M) 165 | 7,000) 20,000] 760 
oping De Havillar L. | 40) 4Gipsy Twe 15-0} TL 6 10,000 
» tri- D.H.91 Albatross. | : a | 
| De Havilland } 1 18 | 2Bristol Perseus XII 1.700 | 200+ | i } 
some- D.H. 95* | | | j } | | 
Short Empire Boat | B. | 24 | ; 24.000 40.500 | 114 0 88 011.500 2T a 12.8 md 164 20.000 alo 
Short Mavo Mercury : | | 1 Lolo 20.500 73) 0 oe) ee oll 3.6 0 | BOT 10 10.000 | 21.000 . Th 
Miles X.2+ Rep I 38 ; 26,083 47.555 | 9 O 7s 6hUM 1.762 274) 12.8 ol 280 11.000 | 1oR0 
Case | | | 
. U.S.A. | | 
south Boeing 307* .-s ‘7 | 4 Wright Cyclone G. 4.400) 28.000 | 43.000 | 107 3 74 «6474 9.7 | 241 215 10,000 | 23.300 1.000 
four Boeing 314* B. | 80 | 4 Wright Cyclone, 14 | 6,000 5 82.500 | 152 0 | 1e9 Of 13.7 10,000 
2 h Consolidatedt j B 54 4 Wright Cyclone, 14 | 6.000 } 110.200 m5 «CO 2 O10 iT .& 2? 0 226 19.000 | 16.600 LD 
Pach. Douglas D.C.-2 I 14 | 2 Wright Cyclone I 1,420 2, 18.500 2a CU 62 0 “3g 10.4 12.8 “10 106 12.500 | 23.200 1.225 
"Ss no Douglas D.C.-3 I 31 2 Wright Cyclone G. | 2,200 | 15,300) 24.000 9 0 64 5 Q&T 24.3 10.9 212 190 10,000 | 21.500 1.685 
Douglas, D.C.-4* L 42 | 4 Pratt and Whitney 
nents Twin Hornets | 35.600 | 40,000! 65.000 ' 138 3) a7 0 11.46 236 23.000) 2.200 
and Douglas D.! | B. | 32) 2 Wright Cyclo: G 1,700 | 17.315 23 500) 95 Of} 69 10 11,295 22.0 16.7 178 10 6,800 27h 
Lockheed Electra | I |} 12! 2 Pratt and Whitney | | | 
160 10A. | | Wasp Junior 800 | 6.325 10,100 55 OU aR 67 458 22.0 12.6 210 195 9,000 | 21.150 g10 
lv to Lockheed 14\\ | I | 14) 2 Wright Cyclone G 1.520 | 10.300) 17,500 es 6 44060 551 27.2 9.4 240 231 12,000 | 24.200 | 2.125 
. Martin 15#-( | B 53 | 4 Wright Cyclone G.} 3.400 | 31,292 | 63,000 | 157 0 1 10) 2,300) 27.4 18.2 je 182 140 
Martin 157-Ft | B — | 4Pratt and Whitney | 
id of ’ | | Twin Wasp 4.2% | 33.356! 70.000 | 157 O | Of 10!) 2300 w4 7.1 203 145 | 
~ Seversk y+ I 120) | 8 Liquid-cld. Allisor 16.000 20 0} wn 2“ 20.000 | oo 
P36, Sikorsky S-42-B ...| B $7 | 4 Pratt and Whitney | | 
seen | Hornet | 1.000 | 24.000 | 42.000 Ws 2 os 0 1340 1.3 140 1&8 163 «| «67,.0007) 15.000 12m 
Sikorsky S-43 \ 1® | 2 Pratt and Whitney | 
, the Hornet | 1,500 | 12,750!) 19,500 86 0} SL 2 731) 25.0 | 12.0 im 166 7.000 19.000 re 
Vv | | | 
vy of 
FRANCE. | | | | | 
Bloch 160 | L. | 12 | 4 Hispano-Suiza 12X | 2,880 32,120 | 89 10 8410) 1,130 28.4 11.1 6,890 | 24.600 1120 
peci- Bloch 220 I | 16 |} 2 Gnome-Rhone 14N 1,830 } 20,940 74 69 64 3 R07 22.8 11.9 108 5.740 | 22.960 | 620 
t Bloch 4007 I | 40 | 4 Gndéme-Rhone 14N | 3,660 | 37.448 98 5 80 10 | 1.320 25.4 ws | 7 186 7.220 | 18.040 | 745 
Nes Cams 161} B. | 20 | 6 Hispano-Suiza | | | | } | 
V r | 12 Ydrs 9,920 | 41,677 | 81,570 | 151 07 105 0/2810) 28.9 14.8 220 186 | 13,120 6,210 
i Farman F-223 es 4 Hispano-Suiza | 
| | ! 12 Xirs 2.880 117,600 | 41.800) 110 2 72 211,425 29.3 14.5 | 214 i174 6.560 | 16.400 | 5.000 
hine Latécoére 521 B. | 70 | 6 Hispano-Suiza } | } } 
12 Ybrs | 5.340 139.050! 81.400} 161 8 108 «68 | 3.550 229 15.2 162 142 6,560 | 16,400 | 930 
“a pettentee 631+ B. | - | 6 Gnéme-Rhone P.18 | 9.000 53,350 [145,500 | 187 @ | 14L 0) 3,767) 39.8 | 14.6 | 260 217 3,730 
S lore et) =Olivier | 4 | 4 Hispano-Suiza | | 
h H-47 |} 12 Ydrs 3.520 | 23 1s | G8 5/ 1,450] 27.2 | 11.2 | 223 180 | 8,200 | 22,900] 2.484 
ther Lines ct Olivier | B 40 | 6 Gndme-Rhone P.18 | 9.000 1164 0] 128 013,552] 409 | 16.1 | 242 199 ‘730 
S.E.200+ | 
£1 Potez 662* iu. | 12] Rhone 14 | } | | | 
2.720 /12125] 18475 | 74 Of} 54 5] G89! 266 | 66 | 292 248 | 13,120 620 
Air-Wibault? l 66 Rhone P.18 | 6.000 | 56,216 | 110 OF = 2 am 
| | | 
GERMANY. 
Don ier Do.1 8} BR 2 Junkers Tumo 205 | 1.120 | 12.205 22.000 “7 9 63 1 1.054] 20.1 | 19.6 | 161.5 140 14.700 
Focke-Wolt Condor L. | 26 | 4 B.M.W. 132-D¢ | 3.480 | 32.000 | lok 0 73 0/1291] 24.0 | 10.8 | 267 258 12.150 | 28.000 
Hamburg Ha.130 in 7 4 Junkers Jumo 205 2,040 | 20,088 37,367 80 7] 6 O 11,259) 295 | 15.4 | 186 156 11.480 4 
Heinkel He.111 } L. | 10! 2 Daimler-Benz DB | | | } 
| 600 G 1,820 | 12.125] 20140) 74 Of] 56 0/9425) 20.0 | 11.0 | 255 1,120 
Heinke! He.116 |} I - | 4 Hirth HM508B 60 | 8.200) 15,880 72 0 45 0 | - | 165 | 205 } 14,440) 2.800 
Junkers Ju.86 L. | 10) 2 B.M.W.132D 1,520 | 11,200} 17,600 | 73 10 57 5 883 | 20.0 | 11.6 | 248 | 11,480 | 25,580 ose 
wakers Ju.vu | 1 40°64 t Cyclone G 4,000 | 26,840 | 44,000 | 114 10 86 3/1,980] 21.9 | 12.5 | 236 6.560 | 23.620 | 1,000 
| | | | 
ITALY } 
Cant 2.506 F. | 16|3 Alfa-Romeo 126 | | 
Fi | RC.34 2,340 | 15,840 | 23 100 86 11 62 0} 914.6) 25.4 10.5 | 236 | | 26,240 S07 
—- 18 L. | 18 | 2 Fiat A.80 RC 2,000 | 14,988} 22.880] 82 0| 61 8] 946.8) 24.2 | 114 259 | 217 | 11,150] 28,540) 1,040 
Sta - Marchetti] L 27 | 4 Piaggio Stella X.R 2,800 | 17,160 | 29,040; 98 5 63 11 | 1,201 | 22.5 10.4 205 180 5,250 | 22,960 
7 
Savoia - Vi tti] 1 ° e > on | 
- al at - 24j;}3 Alfa-Romeo 125 
a RC.34 . | 2,340 | 21,000 |} 32,000 97 6 71 0} 1,275} 25.1 13.7 228 202 13,120 | 22,060 | 1,435 
- Marchetti L 8|3 Alfa-Romeo 126 | 
S85 RC.34 2,340 | 15,180} 22.660) 66 38 538 2 646 | 34.6 0.4 264 236 | 16,400 | 22,960 930 
RUSSIA 
ANT. 35 ft il2eMe ~- | 2080] — | 14504] 94 6] 4 2] ort} oe | 73 | 248 | 224 — |e7sso} - 
_—— ! ao OF - a ' sy 








¥ Bro i type. * Prototyp y building. L.= Landplane F.= Floatplane. B. = Flying boat. In a few instances, the data are approximat 
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AIRLINE COMPANIES of 


A Ready-reference Guide to Operators and Their 


Fleets, British 


and Foreign : 


Details of 165 


Companies Covering 300,000 Route Miles 


with this special issue, as a work of reference that should be of real value 


j YLIGHT offers this guide, in conjunction with the loose-inset map given 


to all having or contemplating dealings with airline companies in any 
part of the world, or needing information on their activities. 

It would, perhaps, be rash to say that these pages give details of every air- 
line company in the world; on the other hand, no pains have been spared 
to secure information that will make the guide as complete as is possible in 
these times of sudden business development, occasional business failure, and 
of enterprise rudely interrupted by wars in both hemispheres. 

In the case of the British companies, additional information is given cover- 
ing the constitution of each concern, together with staff data. 


GREAT BRITAIN 


AER LINGUS, TEORANTA (see IRISH 
SEA AIRWAYS). 

ALLIED AIRWAYS (GANDAR 
DOWER), LTD., Aberdeen Airport 
Dyce.—Directors: R. S. Bisset, E. L 
Gandar Dower (Managing) and C. Brun- 
ning (Secretary). Fleet: 3 D.H. Dragon, 
2 D.H. Rapide, 1 Short Scion and 1 
D.H. 86.B. Routes served: Aberdeen- 
Thurso-Kirkwall-Lerwick, Inverness- 
Thurso - Kirkwall and Newcastle- 
Stavanger. 

BRITISH AIRWAYS, LTD., Terminal 
House, 52, Grosvenor Gardens, London, 
S.W.1. 

Directors: The Hon. Clive Pearson 
(Chairman), W. D. L. Roberts, M.Inst.- 
C.E. (Vice-Chairman), Captain H. H. 
Balfour, M.C., G. d’Erlanger, Edgar L. 
Granville, The Viscount Monsell, P.C., 
G.B.E., E. H. Murrant, M.B.E., W. 
Cyril Tomlinson and Major J. R. 
McCrindle, O.B.E., M.C. (Maflaging). 

Composition of company: Formed on 
October 1, 1935, by the amalgamation of 
Hillman’s Airways, United Airways and 
Spartan Airlines. British Continental 
Airways was subsequently absorbed in 
August, 1936. The authorised capital is 
£365,000, of which £363,204 has been 
issued. British Continental Airways and 
Hillman’s Airways hold approximately 
one-sixth each of the shares, and the 
remainder is divided almost equally be- 
tween Whitehall Securities Corporation, 
Ltd., and Erlangers, Ltd. Subsidy at 
the rate of £66,000 per annum for mail 
services to Stockholm and Berlin, and 
for West African and South American 
service development. 

Fleet: 6 Lockheed Electra 10a and 3 
Junkers Ju.52; 4 Lockheed 14 on order. 

Pilots: (Commanders) E. B. Fielden, 
V. E. Flowerday, D. W. Lydal, R. H. 
McIntosh, C. N. Pelly and E. G. Robin- 
son; (First Officers) J. W. F. Beach, 
O. Garden, D. S. King, R. P. Jf. 
Leborgne, J]. F. Marsh, G. P. Moss, G. E. 
Mustard, E. F. Palmer, D. Prowse, G. 
Rose, S. P. Reed, D. Scorgie, J. E. D. 
Scott, S. W. A. Scott, S. D. Slocum, 
T. G. Thomlinson, J. J. Veasey, R. B. 
Whitehead, L. M. K. Williams and A. G. 
Nicholson. 

Routes served: London-Paris, London- 
Hamburg-Copenhagen-Stockholm. Night 
mail from London to Berlin. West 
African and South American service in 
preparation. 


CHANNEL AIR FERRIES, Shoreham 
Airport, Sussex, and Westminster 


and IRELAND 


House, 10, Smith Square, London, 
S.W.1. Directors: G. P. Olley, M.M. 
(Managing), Capt. The Earl Ambherst, 
M.C., J. W. S. Comber and H. C. Mil- 
man. Composition of company: 


Private limited company; entire share- 
holding owned by Olley Air Service, 
Ltd. Fleet: 2 D.H. Dragon, 1 D.H. 
Leopard Moth, 2 D.H. Rapide, 1 Short 
Scion and 2 D.H. Fox Moth Pilots: 
C. W. F. Wood, D. L. Dustin, R. D. 
Hanbury and N. A. Buchanan. Routes 
served: Heston-Croydon-Isle of Wight- 


Cardiff and Plymouth-Penzance-Scilly- 
Isles; Continental services in prepara- 
tion 


IMPERIAL AIRWAYS, LTD., London 
Airway Terminus, Victoria, London, 
S.W.1. 

Directors : Sir George Beharrell, D.S.O. 
(Chairman), G. E. Woods Humphery, 
C.B.E. (Managing), Sir John L. Maffey, 
G.C.M.G., K.C.B., Air Marshal Sir John 
Salmond, G.C.B., K.C.B.,  D.S.O. 
(Government Directors), I. C. Geddes, 
The Hon. Esmond Harmsworth, Sir 
Francis L. Joseph, K.B.E., Sir Hard- 
man Lever, Bt., K.C.B., and H. Scott- 


Paine. General Manager: Lt.-Col. H. 
Burchall, D.S.O. Secretary: G. T. 
Meller. 


Compusition of company: Authorised 
capital £5,000,000 ; share capital 
£649,089. Subsidy payments vary ac- 
cording to work done on European and 
other services; these totalled £381,767 in 
1937. Fifteen-year agreement for new 
Empire scheme with subsidies at a de- 
creasing scale over period; £750,000 per 
annum for first three years, with total 
of £9,000,000. Mail contract payment 
by Post Office, {900,000 per annum. 

Fleet: 7 A.W. Atalantas, 11 D.H. 
Dianas, 7 H.P.42s, 2 Short Scyllas, 1 
Short Scipio and 31 Short Empire Boats; 
with r Avro X, 1 Avro 652, 1 Short 
Mayo Composite and 1 Westland Wessex 
in reserve; 14 A.W. Ensigns, 5 D.H. 
Albatross, 8 ‘‘ high payload ’’ and three 
80,o00lb. Short boats under construction. 

Flying Staff: 64 captains, 153 first 
officers, 90 wireless operators and 24 
flight engineers. 

Routes served : London-Paris, London- 
Brussels, London-Ostend, London-Frank- 
furt, London-Ziirich, London-Budapest, 
Southampton - Durban, Southampton- 
Singapore, Khartoum-Accra, New York- 
Bermuda and Penang-Hong Kong. Im- 
— Airways are associated with Indian 

rans-Continental Airways. Rhodesia 





Overweather : One of 


and Nyasaland Airways, Wilson Airways, 
Qantas Empire Airways and Railway Ai 
Services. 


IRISH SEA AIRWAYS, operated jointly 
by AER LINGUS TEORANTA, 39, 
Upper O’Connell Street, Dublin, and 
WEST COAST AIR SERVICES, LTD. 
Westminster House, 7, Millbank, Lon 
don, S.W.1. Directors: (West Coast 
G. P. Olley, M.M., J. W. S. Comber and 
H. C. Milman; (Aer Lingus) Sean 
Oh’ Uadhaigh, T. J. Flynn, J. J. O'Leary 
and A. P. Reynolds. Composition of 
Company: The whole of the capital of 
Aer Lingus Teoranta (£100,000) is held 
by Aer Rianta Teoranta. The whole of 
the capital of West Coast Air Services 
Ltd., is held by Olley Air Service, Ltd 
The two companies are entirely separate 
in finance, directorship and sharcholding. 
Each is responsible for its own expendi 
ture, but there is a pooling arrangement 


in the matter of receipts. Fleet: 2 
D.H.86B and 2 D.H.89. Pilots: G. E.B. 
Stoney, R. E. P. Bliss, O. E. Armstrong 
and I. B. Hammond. Routes served 


London-Dublin, Liverpool-Dublin and 


Isle of Man-Dublin. 


ISLE OF MAN AIR SERVICES, LTD. 
Isle of Man Aijirport, Derbyhave®, 
1.O.M. Directors: W. P. Bradbury, 
O.B.E. (Chairman), (L.M.S.), J. W. >: 
Comber (Olley) Wing. Commdr A. H 
Measures, O.B.E. (L.M.S.), Capt. G. P. 
Olley, M.M., and A. Robertson, UO B E. 
(I.O.M.S.P.). | General Manager and 
Secretary: R. L. Carter. Composition 
of Company: Formed by Isle of Maa 
Steam Packet Company, the London 
Midland and Scottish Railway and Olley 
Air Service, with equal holdings. Fleet: 
5 D.H. Rapides, 2 D.H.86.B, and! 
D.H. Dragon. Pilots: J. C. Higgins (A¥ 
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's Douglas D.C. 3s. 


Superintendent) and staff Route 

served Manchester-Liverpool-Black- 
pool-I.O.M.-Beliast 

JERSEY AIRWAYS, LTD., 1, Muicaster 
Street, St. Helier, and St. Peter's Air- 
port, Jersey, C.1.—Directors: W. L. D 
Roberts (Chairman), W. L. Thurgood 


(Managing), L. T. H. Greig (General 
Manager), J. A. Perree (President), ] 
de C. Ballardie, K. W. C. Grand and 
H. Mansbridge Composition of com- 
pany: One-sixth Southern Railway, one- 
sixth Great Western -Railway, one-third 
Mr. W. L. Thurgood and one-third 
Whitehall Securities Fleet: 6 D.H.86 


Pilots: W. B. Caldwell (Chief J. M 
Israel, D. F. C. Brecknell, E. W. Jor- 
dan, A. G. M. Cary, B. Walker and G 
Rayer. Routes serve Jerse y-Alder- 
ney, London-Jersey, Southampton- 
Jersey, Portsmouth-Jersey, Exeter- 
Jetsey a: srighton- Jersey 


LUNDY AND ATLANTIC COASTS AIR 


LINES, LTD., Barnstaple Aerodrome 
North Devon.—Directo» R. T. Bovd 
ind F. W. Gade. Present Fleet: 1 
Short Scion, 1 Monospar $.T.4 and 1 
D.H. Moth. Pilot: R. T. Boyd. Routes 
Served: Barnstaple-Lundy Island 


NORMAN EDGAR (WESTERN AIR- 


WAYS), LTD., The \irport, Weston- 
super-Mare.—Dhrecto» Lord Apsley, 
D.S.O M.¢ (Chairman), L Ivan 
Arnott, Lady Apsley, Norman Edgar, K 
Maconochie and H. Crook. Composition 
oY compar Private Fleet: 4 D.H 
Dragon, 2 D.H Rapide and 2 D.H. Puss 


Moth. Pilots: C. R. Cubitt, T. K. 
Breakell, A. L. Mortimer, R. J. T. Bar- 


rett, C. F. Almond and G. G. McLan- 
Mahan. Routes served: Weston-super- 
Mare-Cardiff and Birmingham-Weston- 


super-Mare 


FLIGHT. 


NORTH EASTERN AIRWAYS, LTD., 
Croydon Airport Surrev.—Director 

Lord Grimthorpe (Chairman), F. C. R 
Jaques (Managing), Capt. R 


momerset 


D.s.O., Admiral Sir Cyril Fulle1 
K.C.B., A. E. Hewitt, Major J. E. D 
Shaw and F. W. Farey Jones ( 
position of company Nominal capital 
#100,000 in #I ordinaty shares Has 
subsidiary company, Alp Air Line, Ltd 
which has been formed to run services 1 
Switzerland Fleet: 3 D.H. Rapi 

2 Airspeed Envoys, and 4 Airspeed 
Couriers Iwo more Rapides to b 
vered next month Pilots: D,. B | 
Gill, A. T. Naish, H. Shotter, W. Ress 


D. Anderson,. P 
Hicklin and |]. S 


Terry, J. Neilan, ] 
Di k R ifes e? t 
Hull-Leeds-Doncaster- 


London-Le Zoute 
Hull, London - Doncaster - Newcastk 
Edinburgh - Perth, N istle - Glasgow 


Hull-Grimsby 


PORTSMOUTH SOUTHSEA AND ISLE 
OF WIGHT AVIATION, LTD., Th 
\irport, Portsmouth, Hants.—Durectors 
L. M. J. Balfour, F. L. Luxmoore, A. G 
Murray and W. H. Jenks. Fleet: 5 Air 


speed Couriers, 3 Monospar ST 25s and 


t Fox Moth. Pilots: A. |]. Corbin (Chiet 
I. S. Howman, H. ¢ Macphail and 
M. Lamplough Routes served: Hal 


hourly service Portsmouth-Ryde, Bourn: 
mouth-Ryde and Southampton-Ryc« 


RAILWAY AIR SERVICES, LTD., 
London Airway Terminus, Victoria Sta 
tion, London, S.W.1 Directors: Sit 
Harold Hartley (Chairman) (L.M.S.), 
H Burchall (I.A.L.), O H Corble 
L.N.E.R.), K. W. C. Grand (G.W.R.), 
( A. Read (Coast Lines) and J. B 
Elliot (S.R.). 


Composition of Company: Formed by 


four main-line railways (L.M.S., 
L.N.E.R., G.W.R. and $.R.) with Im- 
perial Airways and Coast Lines, Ltd., 
Railway Air Services operates with 


nominal capital Standing Joint Com- 


mittee with representatives from each 
company ensures uniformity of policy 
and detail matter affecting operations 


Superintendent of R.A.S. responsible for 
operations, negotiations and advice 
Machines purchased by the railway con 


Pp inies 


Fleet: 1 D.H. 86, 2 D.H. 86a Dil 
Rapides and 1 D.H. Dragon D.ti 
Rapides sold to I1.0.M. Air Services in 


September last year 


Flying staff: Pilots, radio operators 
nd engineers under contract from Im- 
vrial Airways 

Routes served London-Birminghaim- 


Manchester (alter May 22 Liverpool- 
(slasgow (May 2-May 21), London-Birm- 

sham - Manchester Liverpool Isle - of- 
Man-Belfast-Glasge Liverpool-G] gow, 
Manchester-Liverpool, Birmingham-Glou- 


ster - Bristol-Southampton-Ryde-Brigh- 
1, Bristol-Cardiff-Excter-Plymouth and 
Cardiff-Bristol-Southampton-Ryd« 


SCOTTISH AIRWAYS, LTD., Rentrew 


Airport, Renfrew his company is the 
ult i merger which is at present 
ing organised between Railway Ajr 

Services, Northern and Scottish Airways 


Airwa The company 
ill operate i with Mr. G 
Nicholson managing the south-western 


1d Capt. E. E. Fresson, the 


ind Highland 


sections 


seTvices al 


pioneer of the services in the Orkney 
irea, in charge of the northern section 
Combined operations start on May 2 
Directors: W D. L. Roberts (chairman) 


(British Airways), Major J. R. McCrindle, 
O.B.E., MA B.A W. P. Bradbury, 
O.B.E. (L.M.S.), W. Yeaman (L.M.S.), 
]. W. Ratledge (MacBrayne H. Leith 
(MacBrayne), Wing Cdr. A. H. Measures 
(Managing), Capt. | I Fresson, G 
Nicholson and W. D. T. Gairdner. Com- 
position of company British Airways 
(Whitehall Securities) retain a half in- 
terest, with the remainder divided be- 


tween David MacBrayne and the L.M.S. 
Western Isles Airways is a subsidiary for 
operations in the isles Fleet 
Highland Airways) 2 Dragon ana 


western 


D.H 


2 D.H. Rapide; another Rapide is on 
order (Northern and Scottish Airways) 
3; D.H. Dragon, 1 D.H. Rapide and 5 
Spartan Cruisers. Pilots: (Highland Air 


B Wilson ] \ 
Johnson and Capt. E. E 


Hankins, J]. ] 


Fresson (re 


ways) ¢ 


serve Routes served: Glasgow-Tiree 
Glasgow-Perth-Inverness (new routes) 
Glasgow-Campbeltown-Islay, Glasgow 
Barra-S. Uist-Benbecula-N. Uist, Glas- 
gow - Perth - Inverness - Wick - Kirkwall, 
Lerwick and Abherdeen-Inverness-Wick- 
Wir ll-Lerwick 





Fiight™ 


Photograp 


London’s Terminal : British Airways, Imperial Airways apd K.L.M. on the tarmac 
at Croydon. 
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BRITISH CHARTER 
COMPANIES 


AIR COMMERCE, LTD., Heston Air- 


port, Hounslow, Middlesex.—Directors: 
R. Adeane (Chairman), L. H. Stace 
(Managing) and M. E. Stace. Fleet: 


2 D.H. Rapides (1 convertible for am- 
bulance), 1 D.H. Dragon, 1 Vega Gull 
and 1 Leopard Moth. Charter rates: 


Rapide 1s. 9d., Dragon 1s. 6d., Vega 
and Leopard od. per mile. Pilots: A 
Harris, B. W. B. Orton and V. A. M. 
Hunt. 

AIR DISPATCH, LTD., Croydon Air- 
port, Surrey. Directors: Hon. Mrs 
Victor Bruce, Fit.-Lt. E. Noddings and 
Lord Scarsdale. Fleet: 12 D.H. 
Dragons, 3 D.H. Rapides, 2 D.H. Puss 
Moths, 1 Monospar and tr Hawker 
lomtit. Charter rates: Dragon 1s. 6d. 
and Rapide 2s. per mile. Pilots: Alex- 


inder (chief), Holmes, Griffiths, Wilson, 
Andrews, Reid, Stewart and Watson 
rhis company operates newspaper ser- 
vice to Paris, a Le Touquet service in 
the summer and “Inner Circle Air 
Lines ’’ between Croydon, Heston, Gat- 
wick and Hatfield. 


BIRKETT AIR SERVICE, LTD.., 
Heston Airport, Hounslow, Middlesex.— 
Directors: Fit.-Lt. G. Birkett and D. V. 


Birkett. Fleet: 1 D.H. Dragonfly, 1 
Miles Merlin, 2 Leopard Moths and 1 


Puss Moth. Charter rates: Dragonfly 
1s. od., Merlin 1s. 4d., Leopard Is., 
Puss Moth 1s. per mile; reductions on 
empty journeys. Pilots: Fit.-Lt. G. 
Birkett, E. J. K. Megaw and D. H. 
Golege-Steel. 


BRIAN ALLEN AVIATION, LTD., 


Croydon Airport, Surrey. Directors: 
B. S. Allen (Managing), L. L. Irvin 
(U.S.A.), and C. H. Gaskin. Fleet: 1 


Cessna C.37 and 1 Miles Falcon. Charter 
rates: 1s. 3d. per mile. Pilot: T. E. 
Wesson. 


BRITISH-AMERICAN AIR SERVICES, 
Heston Airport, Hounslow, Middlesex.— 
Directors: Douglas S. Gibbs (U.S.A.), 
A. J. Edmunds, Major Michael Peto 
and L. Hartigan Falk. Composition of 
company: Privately owned. Fleet: 
Leopard Moth, Vega Gull, D.H. Dragon- 
fly and D. H. Rapide. Charter rates: 
Leopard 1s., Vega 1s. 4d., Dragonfly 
1s. 9d., and Rapide 2s. per mile. Pilots: 
A. J. Edmunds, H. Wood and R. 
Everett. 


INTERNATIONAL AIR FREIGHT, 
LTD., 120, Pall Mall, London, S.W.1.— 
Directors: Daniel Metz, Capt. W. L. 
Hope, W. G. Robson and Capt. W. 
Barnato. No information is officially 


AUSTRIA 


OESTERREICHISCHE LUFTVER.- 
KEHRS A.G. (Austroflug), Weihburg- 
gasse 9, Vienna 1.—Routes served: 
Vienna-Ziirich (with D.L.H. and Malert), 
Berlin-Salonica (with D.L.H.), *Vienna- 
Berlin (with D.L.H. and C.L.S.), Vienna- 
Venice, Vienna-Susak, and Linz-Inns- 
bruck. Fleet: 1 Junkers F.13, 1 Junkers 
G.24, and 5 Junkers Ju.52. Flying Staff : 
10 pilots and 9 radio operators. 


BELGIUM 


LA SOCIETE ANONYME BELGE 
D’EXPLOITATION DE LA NAVIGA- 
TION AERIENNE (S.A.B.E.N.A.), 
145, Rue Royale, Brussels.—Routes 
sevved: London-Cologne (with I.A.L.), 


FLIGHT. 






Empire debarkation : 


divulged by the company; our files tell 
us that I.A.F. operate 4 Curtiss Condors, 
and the pilots at the beginning of the 
year were G. R. Mack, W. L. Garner 
and S. L. Turner. 


OLLEY AIR SERVICE, LTD., Croydon 
Airport, Surrey.—Directors: G. P. Olley, 


M.M. (Managing), E. A. Blockley, 
J]. W. S. Comber, H. C. Milman and 


Lady Cunliffe-Owen. No details have, 
at the time of going to press, been sent 
to us by the company, but according to 
our files the fleet consists of 6 D.H. 
Rapide, 1. Short Scion and 1 D.H. 
Leopard. 

PERSONAL AIRWAYS, LTD., Croydon 
Airport, Surrey.—Directors: The Hon. 
Peter R. L. Beatty, the Hon. P. Pleydell- 
Bouverie, Capt. W. Ledlie, Viscount 
Forbes and W. H. C. Rolls, M.C. Fleet: 
4 D.H. Rapide, 1 D.H. Leopard and 1 


Miles Falcon Six. Charter rates: Stan- 
dard. Pilots: Capt. W. Ledlie and Capt. 


E. D. Crundall, D.F.C. 

SURREY FLYING SERVICES, Croy- 
don Airport, Surrey.—Directors: F. W. J. 
Grant and W. G. Macdonald. Fleet: 
1 D.H. Dragon, 1 D.H. Fox Moth, 1 
D.H. Puss Moth, 1 Porterfield 70 and 6 
Gipsy 1 Moths. Charter rates: Moth from 


~ EUROPE 


Brussels-Berlin (with D.L.H.), London- 


Antwerp (with I.A.L. and D.L.H.), 
London-Prague (with C.S.A.), Paris- 
Malmé, London-Vienna (with D.L.H. 


and Austroflug), London-Ostend, Brus- 
sels-Brazzaville (with Air Afrique), 
Boma-Lusambo,  Libenge-Elizabethville 
(with A.A.). Fleet: 7 Fokker F.7, 5 
Junkers Ju.52, 9 Savoia-Marchetti S.73, 
and 3 Savoia S.83. Flying Staff: 28 
pilots and 18 radio operators. 


CZECHOSLOVAKIA 
CESKOSLOVENSKE STATNI AERO. 


LINIE, Vodikova ul. 20, Prague.— 
Routes served: Paris-Prague (with 
Sabena), Prague-Liberec, Rome-Prague 
(with A.L.S.A.), Bratislava-Susak, 
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The new pontoon gangway at Berth 10, New Dock, 
Southampton. 


Puss Moth and Fox Moth ts., and 
Pilots: E. D. Cum. 
Payen and A. D. 


od , 
Dragon 2s. per mile. 

mings, D.F.C., A. F. 
Jaffe. 

UTILITY AIRWAYS, LTD., Mersey- 
Air Park, Hooton, Cheshire, and 
Middle ton Sands Aerodr« me, Morecambe 
—Directors: W. Frank Davison and E 
Joy Davison. Fleet: 1 Monospar S.T.25, 
1 Fox Moth, 3 Avro Cadet and 1 Avro 
504 N. Charter rates: Average 1s. pet 
aircraft mile, according to machine and 
journey. Pilots: E Davison and 


M. A. Longstaffe. 
WRIGHTWAYS, LTD., Croydon Air 


port, Surrey, and Bush House, Aldwych, 
London, W.C.2.—Directors: The Hon. 
John D. Kemp, the Rt. Hon. Lord Roch- 
dale and W. G. Speat. Fleet: 2 
D.H.86B., 2 D.H. Rapide and 1 D.H. 
Dragon. Charter rates: Standard; avail- 
able on application. Pilots: J]. W. Dug- 
gan, F. Brent, P. Fair and C. C. Byar 
The company operates early morning 
freight and passenger services to Pars 
leaving at 5.30 a.m. and returning at 
II a.m. and 3 p.m., as well as a summer 
service to Le Touquet. They have book- 
ing and enquiry offices at Bush House 
and in Paris. 


side 


and Mari id- 


Prague-Brno-Bucharest 
Prague. Fleet: 4 Airspeed Envoy, 4 
Avia-Fokker F.7, 1 Fokker F.9, 1 Samo 
Cloud and 6 Savoia S.73. Fivying Staff 
14 pilots and 1o radio operators 


CESKOSLOVENSKA LETECKA 
SPOLECNOST, Vodikova ul 38 
Prague.—Routes served: Marseilles 


Prague, Rotterdam - Budapest with 
K.L.M.), and Berlin-Vienna (with 
D.L.H. and Austroflug). Fleet : 6 Avie 
Fokker F.7, 3 Douglas D.C.z2, 1 Douglas 
D.C.3, and 2 Fokker F.18. Flymg 
itors. 


Staff: 9 pilots and 9 radio ope 


DENMARK 


DET DANSKE LUFTFARTSELSKAS 
(D.D.L.), Kastrup Aerodrot 


: Cope D- 
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Airline Companies of the World: Europe (Continued)— 





n.—Route served: Copenhagen- 
— vith A.B.A.), Berlin-Maimo 
with D.L.H.), Hamburg-Malmé (with 
AB.A.); affiliated company operates 
internal ~service Copenhagen-Aalborg. 
Fleet: 3 Fokker F.7, 2 Fokker F.12, 1 
Junkers Ju. 52. 29F.W. Condor on order. 


Flying Stalf: 7 pilots and 6 radio 
operators 
FINLAND 
RO O/Y, Aleksanterinkatu 7, Hel 
rs.—Routes served: Helsingfors 


Tampere-Petsamo, Helsingfors-Viipuri, 
Helsingfors- Tallinn Hels: .gfors-Stock- 
bolm. Fleet 1 D.H. Rapide and 2 
Junke Ju. 52. Flying Staff: 4 pilots 
aad 4 operators 


FRANCE 


AIR FRANCE, 2 Rue Marbeuf 
Routes yved: Paris-London, 


Paris 
Paris- 


Vienna, J.ondon-Le Touquet, London- 
Marseilles-Cannes, London-Ziirich (with 
Swissair), London-Geneva (with Swiss- 
air), Paris-Berlin (with D.L.H.), Paris- 


with Sabena), Paris-Amsterdam 
fwith K.I..M.), London-Rome (with 
ALI. and A.L.S.1.), London-Paris-Bor- 
deaux-Biarritz-Toulouse, London-Prague- 
Bucharest (with C.S.A.), London-Casa- 
blanca-Lishon London-Marseilles-Cor- 
sica, London-Algiers, London-Stockholm 
(with Sabena, K.L.M. and A.B.A.), 
London-Elizabethville-Tananarive (with 
Air Afrique and Sabena), London- Hanoi, 
Damascus - Baghdad, London - Dakar - 
Pointe Noire (with Acromaritime), Dakar- 
Bamako, Jakar-Buenos Aires (mails 
only), and Buenos Aires-Santiago. Fleet : 
6 Bloch 220, 5 Breguet 393, 2 Breguet 
Saigon, 2 Dewoitine 333, 5 Dewoitine 
338, 2 Farman 221, 1 Farman 2,200, 10 
Fokker | Latécoére 301, 13 Liore 
242, 9 Potez 620, 11 Potez 621, 5 Wibault 
282 and 10 Wibault 283. Flying Staff: 
89 pilots and 76 operators. 


AIR BLEU, 6 Boulevard des Capucins 
Paris. Routes served (mails. only): 
Paris-Bordeaux-Pau, Paris-Toulouse-Per- 
pignan, Paris-St. Etienne-Lyon-Grenoble. 
Fleet : 11 Caudron 630 (Simouns). Flying 
Staff: 8 pilots and 9 operators. 

REGIE AIR AFRIQUE, 35, rue Saint- 
Didier, Paris (16e).—Routes served: 
Marseilles - Algiers- El] Golea - Gao - Fort 
Lamy - Bangui - Coquilhatville - Brazza - 
ville (with Sabena), Bangui-Stanleyville- 
Elizabethville (with Sabena) and Eliza- 
bethville-Broken Hill-Mozambique- Tana- 
Rarive. Fleet: 4 Caudron 444, 5 Bloch 
120, 2 Caudron 448, 2 D.H. Dragon and 
1 Fokker | 


AEROMARITIME 
GERMANY 


Brussels 


see under Africa) 


DEUTSCHE LUFTHANSA A.G., Berlin 
S.W.68 Lindenstrasse 35 - Routes 
served: London-Brussels-Cologne (with 
LA.L ind Sabena) London-Vienna 
(with Sabena and Austroflug), London- 
Berlin (with K.L.M. and A.B.A.), Lon- 
don-Oslo th A.B.A. and D.N.L.) 
Paris-Berli: vith Air France), Mann- 
heim - Ls pzig Brussels - Berlin (with 
Sabena), Rotterdam-Rome (with K.L.M. 
and A.L.I Cologne-Munich, Amster- 
dam-Hamburg (with K.L.M.), Paris- 
Berlin th Air France), London-Am- 
sterdam ith K.L.M. and A.B.A.), 
Berlin - Sei: Berlin - Warsaw (with 


L.O.T.), Berlin-Gleiwitz, Berlin-Konigs- 
berg, Berlin-Rome (with A.L.S.A.), 
Berlin-Stockholm (with D.D.L. and 

B.A.), Berlin-Vienna (with C.L.S. and 
Austrofi Dusseldorf - Saarbrucken 


Berlin-Athens (with Austrofiug), Berlin 
Munich, Saarbrucken-Hamburg, Cologne 

Dresden, Hamburg-Berlin, Keil-Berlin 
Berlin - Westerland Berlin - Munster: 

Cologne-Norderney Berlin-Mannheim 
Essen-Munich, Berlin-Bucharest, Baden- 
Baden-Norderney Hamburg-Nurnberg 
Freiburg-Friedrichshafen Munich-Bres- 
lau, Dusseldorf-Wangeroog« Berlin- 
Mannheim, Bremen-Berlin, Hamburg- 
Borkum, Hamburg-Zurich Cologne- 


Berlin, Hamburg-Westerland, Cologn: 
Mannheim, Berlin - Lisbon sreslau 
Hirschberg, Berlin-Helsingfors, Zurich 
Budapest (with Austroflug and Malert 
Berlin-Zurich (with Swissair), Berlin 
Baghdad and Berlin-Buenos Aires (mails 
only) 

Fleet: 5 B.F.W. Me.20, 1 Boeing 24 
2 Dornier Do.18, 7 Dornier Wal, 2 Ham 
burger Ha.139, 12 Heinkel He.7o , 
Heinkel He.11r, 1 Junkers G.38, 60 
Junkers Ju.52, 12 Junkers Ju.86, 18 
Junkers Ju.160 and 26 obsolescent types 
mainly of Junkers manufacture 13 


machines in this list have Jumo compres 
sion-ignition engines ; intormation of the 
fleet in actual operation and of the flying 
staff available 


GREECE 


SOCIETE HELLENIQUE DE COM. 
MUNICATIONS AERIENNES, S.A. 
(S.H.C.A.), Sofokleous 5 Exc h ing 
Building, Athens Routes served 
Athens-Salonica-Drama, Athens-Jannina 
Fleet: 4 Junkers G.24; 3 Ju.52 rder 
Flying Staff: 9 pilots and 4 operators 


HUNGARY 


MAGYAR LEGIFORGALMI 
(M.A.L.E.R.T.), Dorottya 

Budapest 1V, Hungary.—Routes served 
Vienna-Budapest and Budapest-Arad- 
Bucharest. Fleet: 2 Fokker F.7 and 3 
Junkers Ju.52; 5 Savoia $.75 on order 
Flying Staff: 6 pilots and 8 operators 


ITALY 
ALA LITTORIA SOCIETA ANONIMA 


is not 


R.T. 


utca 


Littorio Aerodrome, Rome. — Routes 
served: Lyons-Rome (with Air France) 
Berlin-Rome (with D.L.H.), Rome- 


Tripoli, Rome-Tunis, Rome-Prague (witl 


C.S.A.), Genoa-Tunis Rome-Cadiz 
Rome-Tripoli, Rome-Salonica, Venic« 
Trieste, Venice-Fiume Rome- Rhodes 


Austroflug 
Trie ste 


(with 
Rome-Trieste, 


Venice-Buda pest 
Rome-Bucharest, 
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Haifa, Marseilles-Rom Seville-Melilla 
Tirana-Kukus Tirana-Scutari Tirana- 
Pescopeja, Tirana-Devoli, Tirana-Agiro 
castro, Tirana-Coritza, Tripoli-Bengasi 
\ddis \beba-]Jimma Addis Abeb 

Asmara, Asmara-Gondar Rome-Addis 
\beba and \ddis \ ba-Mogadiscio 
Fleet 6 Borea, 1 Beechcrait s Breda 
ij 8 Cant Z506 ; Cant 1 es ipro! 

97 2 Capror ; 6 Fokker F.7, 1 
Bergamaschi Ghibli, 3 Junkers Ju.52, 6 


Macchi M.C.94 5 Savoia 5.66 5 Save 


iying Statt 54 pilots and 76 
AVIO LINEE ITALIANE S.A., Via 
Giulini 3, Mila R se? i: Lon- 
don-V enice Rotterdam-Rom« i 

K.L.M ind D.L.H lurin-Rome 
Turin-Veni Fleet 
1 Douglas DA Fiat 
LPR 2, 1 Rom Ro 1 id 6 Sav 


gl 
Flyis Staff pilets and op 


ope ratcrs 


2, 9 Fiat G.18, 1 


NETHERLANDS 


KONINKLIJKE LUCHTVAART 
MAATSCHAPPIJ VOOR NEDERLAND 


EN KOLONIEN, N.V., (K.L.M.), 
Hofweg 9, 71 Hagut Rout erved 
London-Amst im t A.B.A nil 
D.L.H ] n- Stockholn t 
A.B.A D.D.L and A.l Paris-A 
sterdam vit A.B.A. and A.l Lon 
don-Berlin ith D.L.H | AmA 
London-Budapest (with C.L.S.), Lond 
Rome (with D.L.H., C.L.S. and A.L.1.) 
Liverpool \msterdam Amsterdam 
Knocke, Amsterdam-Eindhoven, Amster 
dam-Groningen, Amsterdam-Twente, and 
Amsterdam-Texel Fleet: 13 Douglas 
D.C.2, 13 Douglas D.C.3, 4 Fokker 
F.3 4s Fokker F.8, 2 Fokker F.22 
t Fokker F.36, 13 Koolhoven F.K. 43, 1 
Koolhoven F.K. 48, 1 Stearman Har 
mond Y and 1 Werkspoor Jumb« 
D.C.3 and 2 Lockheed 14 on orce 
Flying staff: 69 pilots and 40 erat 


NORWAY 
DET NORSKE LUFTFARTSELSKA? 
FRED OLSEN & BERGENSKE A.S., 


(D.N.L.), Oslo Airport.—A served 

London-Oslo ith D.L.H. and A.B.A 

Oslo-Tronso and Oslo-Gothenburg (a 

onl Fl Sikorsky Sy ; Junke 

Ju. 52 and 1: Junkers W 34 Flyy 
uff: S pilots a | ype tors 





Cut from the solid rock : 


Stockholm’s Bromma airport as it is to-day 
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Far Eastern Terminal : The 


AKSJESELSKAPET WIDEROES FLY- 
VESELSKAP, A.S., Klingenberggt. 5, 


Oslo.—Routes served: Trondheim-Bodo. 


Fleet: 1 Bellanca, 2 Stinson S.R. and 2 
Waco. 

POLAND 
POLSKIE LINJE LOTNICZE (L.O.T.) 
Ul, Nowogrodzka 49, Warsaw.—Routes 
served: Berlin-Warsaw (with D.L.H.), 
Warsaw-Danzig, Warsaw-Lydda, War- 


saw-Cracow, Warsaw-Katowice, Warsaw- 
Helsingfors. Fleet: 2 Douglas D.C.2, 7 
Fokker F.7, 7 Lockheed Electra, 1 Jun- 
kers Ju.52, 3 P.W.S. 24 and t R.W.D. 13. 
PORTUGAL 
AERO PORTUGUESA LIMITADA, 33 
Rua do Alecrim, 2° Lisbon. Operated in 
conjunction with Air France using a 
Fokker F.7 on the Lisbon-Tangier ser- 
vice. 


AEROMARITIME, 3, Boulevard Male- 
sherbes, Paris (8e).—Routes served: 
Dakar - Conakry - Accra - Libreville - 
Pointe Noire. Fleet: 3 Sikorsky S.43, 


1 Sikorsky S.38, 2 Caudron 510, 1 Cau- 
dron 445, and 1 Caudron 444. 
DEPARTMENT OF RAILWAYS, Lou- 
renco Marques, and Parry, Leon and 
Hayhoe, Ltd., 30, Rissik Street, Johan- 
nesburg.—Routes served: Lourenco- 
Marques-Johannesburg and _ Lourenco- 
Marques-Mozambique-Quelimane. Fleet: 
4 D.H. Rapides, 1 D.H. Dragonfly and 
1 Hornet Moth; 3 Junkers Ju.52 on 
order. 

MISR AIRWORK, S.A.E., Almaza 
Aerodrome, Heliopolis.—Routes served: 
Alexandria-Assiut, Cairo-Nicosia, Alex- 
andria-Haifa, Cairo-Baghdad and Alex- 


andria-Cairo. Fleet: 1 D.H. Dragon, 
CHINA 
CHINA NATIONAL AVIATION 


CORP., 51, Canton Road, Shanghai.— 
Routes served: Shanghai-Nanking-Han- 
kow - Shasi - Wanhsien - Chengtu - Kia - 
ting, Shanghai-Foochow-Swatow-Canton, 
Shanghai-Tsingtao-Peiping, Chunking- 
Kweiyang and Nanking-Haichow. Fleet: 
(in January, 1937): 3 Douglas D.C.z2, 2 
Douglas Dolphin, r Ford Trimotor, 4 


new Singapore land-sea airport. 


SERVICOS AEREOS PORTUGUESES 
LTDA., Avenida 24, de Julho, No. 34, 
Lisbon.—This company is associated with 
D.L.H. on the Berlin-Lisbon run and on 
internal services in Portugal and Spain. 


RUMANIA 


LINIILE AERIENNE ROMANE EX.- 
PLOATATE CU STATUL (L.A.R.E.S.), 
20, Str. Regala, Bucharest.—Routes 
served: Bucharest-Warsaw, Bucharest- 
Milan, Cluj-Bucharest- Arad, Bucha- 
rest-Constanta-Galati-Bucharest. Fleet: 
2 D.H. Rapide, 3 Junkers F.13, 1 Jun- 
kers Ju.52, 4 Lockheed Electra, 4 Potez 
560 and 1 Potez 561; 3 S.83 on order. 
Flying staff: 17 pilots and 11 operators. 


SWEDEN 
A-B AEROTRANSPORT, Kungholms- 
torg 1, Stockholm.— Routes served: 
AFRICA 
3 D.H.86, 5 D.H. Rapide and 1 D.H. 


Dragonfly. 


RHODESIAN AND NYASALAND AIR. 
WAYS, LTD., P.O. Box 2to, or Salis- 
bury Airport, S. Rhodesia.—Routes 
served: Beira-Salisbury-Johannesburg, 
Beira-Lusaka and _ Blantyre-Salisbury- 
Beira. Fleet: 3 D.H. Leopard, 3 D.H 
Rapide and 1 D.H. Dragonfly. 


SOUTH AFRICAN AIRWAYS (SOUTH 
AFRICAN RAILWAYS AND HAR- 
BOURS), 26-29, Anchor Mansions, Kerk 
Street, Johannesburg. Routes served: 
Johannesburg-Durban, Johannesburg- 
Buluwayo-Broken Hill-Dodoma-Nairobi- 
Kisumu, Johannesburg - Kimberley- 
Keetmanshoop-Windhoek, Durban-Cape 
Town, Johannesburg-Kimberley-Cape 
Town, Johannesburg-Port Elizabeth and 
Johannesburg - Palapye Road Maun- 


ASIA 


Loening Amphibian and 5 Stinson S.R. 
Latest information not available. 


EURASIA AVIATION CORP., 97, 
Jinkee Road, Shanghai.— Routes served : 
Shanghai - Nanking - Chengchow - 
Sianfu-Lanchow-Paotow, Peiping-Cheng- 
chow and Sianfu-Chengtu- Y unnan- 
Hanoi. Fleet: 1 Junkers F.13, 2 Junkers 
W. 33, 2 Junkers W.34 and 4 Junkers 
Ju.52. 
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Stockholm-Tallin (with Aero), Stockholm. 
Mariehamm (with Aero), Stockholm. 
Visby, Stockholm-London (with K.LM 
and D.D.L.), Stockholm-Paris (wig, 
K.L.M.), Stockholm- Hamburg _ (with 
K.L.M.), Stockholm-Gothenburg, Stock. 
holm-Malm6, Malm6-Gothenburg, Stoc,. 
holm-Berlin (with D.L.H.), Stockholm. 
Ziirich (with D.L.H. and Swissair) 
Malm6-Berlin (with D.D.L. and DL) 
Malm6-Oslo (with D.N.L. and D.L.H,) 
and Stockholm-Copenhagen (night mail). 
Fleet: 5 Junkers Ju.52, 1 Junkers Fy 
tr Junkers W.33, 2 Junkers W.34, 
Fokker F.12, 1 Fokker F.8 and 3 Doughs 
D.C.3. Flying staff: 17 
radio operators. 


SWITZERLAND 


SOCIETE ANONYME SUISSE Pour 
LA NAVIGATION AE RIENNE 
(Swissair) , Diibendorf \erodrome 
Ziirich Routes served: London-Ziirich 
(with I.A.L.), Paris-Geneva (with AF 

Paris-Ziirich (with A.IF.), Berlin-Ziirich 
(with D.L.H.), Ziirich-Munich and 
Ziirich-Vienna (with D.L.H. and Austr. 


pilots and 1 


plug) Fleet: « Fokker F t Comte 
A.C.4, 1 D.H. Rapide, 4 Douglas D.C.2 
2 Douglas D.C.3 and 1 Ju.86. Flying 


staff: 12 pilots and 7 operators 


ALPAR SCHWEIZERISCHE LUFT. 
VERKEHRS A.G., Berne Airport 
Routes served: Ziirich-Geneva and Basle. 
Geneva. Fleet: 1 Comte A.C.8, 1 Comte 
A.C.4, 1 Fokker F.11, 1 D.H. Leopard 
Moth, 1 Koolhoven F.K.50 and 1 Mono- 
spar S.T.4. Flying staff: 6 pilots and 3 
operators. 
TURKEY 


Asia). 


° > P 
S.S.R ee under 


and U 


YUGOSLAVIA 


SOCIETE DE NAVIGATION AERI. 
ENNE YOUGOSLAVE (Aeropout), 32 
Rue Knez Mihajlova, Belgrade.—Rouwtes 
served; Vienna-Zagreb, Belgrade-Ljub 
lana, Belgrade-Salonika and _ Belgrade- 
Dubrovnik. Fleet: 2 Caudron Goeland,1! 
O.H. Rapide, 2 Lockheed Electra and 2 


Spartan Cruiser. 


Gobabis-Windhoek: extension to the 
Congo in due course. Fleet: 7 Airspeed 
Envoy, t Junkers A.50, 2 Junkers F.13 
t Junkers W.34, i 


9 Junkers Ju.52, and ( 
Junkers Ju.86; 13 Junkers Ju.86 and 
2 Ju.90 on order 


WILSON AIRWAYS, LTD. (Assocd 
with I.A.L.), Rhodes House, Nairobi, 
Kenya.—Routes served: Kisumu-Mpika- 
Lusaka, Dar es Salaam-Nairobi-Kisuma, 
Nairobi-Mwanza-Geita, Kisumu-Nairobi 
and Dar es Salaam-Mafia. / 2 DH 
Puss Moth, 1 D.H. Dragon, 2 D.H. Leo 
pard, 2 D.H. Rapide, 1 D.H. Dragonfly 
and 2 Percival Vega Gull. 

See unde I Europe for services ¢ perate J 
in Africa by ALA LITTORIA, ™- 
PERIAL AIRWAYS, REGIE AIR 
AFRIQUE, and S.A.B.E.N.A. 


SOUTH-WESTERN AVIATION CORP., 
226, Man Fuk Road, Canton.—Routés 
served: Canton-Lungchow-Hanoi and 
Canton-Pakhoi. Fleet: 5 Stinson SR. 
and 1 Curtiss 


INDIA, BURMA AND 


MALAYA 


INDIAN TRANS-CONTINENTAL AIR. 
WAYS, LTD. (Assocd. with LAL) 
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Airline Companies of the World (Continued )— 


, McLeod Road, Karachi.— 
Indian section ot Im- 
Far Eastern service 
shortly to fly through to Croydon with 
landplane services. Fleet: 2 A.W. Ata- 
lantas; A.W. Ensigns to be delivered. 
AIR SERVICES OF INDIA, LTD., 
Mubarak Manzil, Apollo Street, Bombay. 
—Routes seri ed: Bombay-Rajkot-Por- 
bander. Fleet: 2 Percival Vega Gulls. 
TATA SONS, LTD., Bombay House, 
Bomba Routes served : Karachi-Bom- 
bay-Madras, Bombay-Trivandrum, Bom- 
bav-Delhi and Madras-Colombo. Fleet: 
; D.H. Rapide, 2 Miles Merlin, 3 Waco 
Y.Q.C.6 and 6 Waco Freighters 

INDIAN NATIONAL AIRWAYS, 
LTD., Scindia House, Connaught Circus 


Finlay H 
Routes d : 
perial Airways 


New Delhi.—Routes served Lahore- 
Karachi Fleet I Avro Ten 2 D.H 
Fox Mot! D.H. Dragon, 1 Percival 
Gull and 1 Percival Vega Gull 
HIMALAYA AIRWAYS, LTD., Con- 
naught lace, New Delhi.—Routes 
served: Irregular Fleet: 1 D.H. Fox 
Moth and 1 D.H. Moth 


IRAWADDY FLOTILLA AND AIR.- 
WAYS, LTD., Phayre Street, Box No 
129, Rangoon.—Routes | Ran 
goon-Yenangyaung and Moulmein-Tavcy 
Fleet : 2 Sho 
WEARNE BROS., LTD., 45. Orchard 
Road, Singapore, and Kallang Airport 
Routes served: Singapore-Kuala Lum- 
pur-Penang Fleet: No informaticn 


IRAN 
IRANIAN AIRWAYS, Ministry of Posts 
and Telegraphs (Department of Civil Avi- 
ation), Teheran.—Routes served : Teher- 
an-Baghdad. Fleet: 3 D.H.89. 


JAPAN 


KOKU YUSO KABUSHIKI 
KAISHA (Japan Air Transport Co.) 
Hokikwan, 1 Chome, Tamuracho, Shi- 
baku, Tokyo.—Rountes Toky« 
Hukuoka-Keizyo-Dairen, Keizvo-Muk 
den-Hsinking, Hukuoka-Naha-Taihoku 
Taihoku - Giran - Karenko, Kaihoku - 
Taikyu-Tainan, Keizvo-Singisvu-Dairen 
Hukuoka - Urusan - Taikyu - Keizyo - 


Served 


t >cion Senior. 


NIPPON 


served 


Tokyo-Nagoya-Osaka, Koti-Osaka and 
Tokyo-Sapporo. Fleet 13 Airspeed 
Envoy, 2 Beechcraft, 2 Douglas D.C.2, 


6Fokker F.7, 19 Fokker Super Universal, 

1 Japanese Navy 15 and 8 Nakajimi. 
MANCHUKUO 

HUI T’UNG AIR NAVIGATION CO., 

Peiping.—Routes served: Tientsin-Pei- 

ping - Changct Peiping - Chengte 


Tientsin-Ch lientsin-Dairen 


1akKoU - 
nchou and 


Fleet: 2 D.H. Puss Moth, 1 Fokker F.7 

and 6 Fokker Universal 

MANSHYU KOHKU KABUSHIKI 
hurla Aviation Co 


KAISHA Manc 
Ltd.) —Routes served: Muk- 
den-Tuneua Mukden-Hsinking-Harbin, 
Hsinking- Ki Hsinking-Mutan- 


Mukden 





in-Seisin, 


chiang-Fuchin Hsinking-Harbin-Heiho, 
Hsinking-Linhs Linhsi-Chengte Muk- 
Jen-Cheng Dairen-Mukden, Mukden- 





Pioneers in India : 


part of 
und Mutan 


Fokker Uni 


D.H. Puss 


Singisyu, Harbin-Manchuri 
ching-Suifenho. Fleet: 18 
versal, 2 Fokker F.7 and 6 
Moth 

NETHERLANDS EAST INDIES 
KONINKLIJKE NEDERLANDSCH.- 


INDISCHE LUCHTVAART MAAT- 
SCHAPPIJ (K.N.1.L.M.), © Sluisbrug 


Batavia.—Routes served : Medan-Palem 
bang - Batavia, Singapore - Palembang 
3atavia, Batavia-Sourabaya-Den Pasar 
and Batavia-Bandoeng; service between 


Batavia and Manila (Philippines) to b 
opened shortly. Fleet: 3 Douglas D.C 
2 D.H. Rapide, 3 Fokker F.S and 
Fokker F.12. Five Lockheed 14 
tor delivery. 
PALESTINE 

PALESTINE AIRWAYS, LTD., Lydda 

Routes served: Lydda-Haila. Fleet: 
> Short Scion. 


PHILIPPINES 


PHILIPPINE AERIAL TAXI CO., PO 
Box 1613, Manila, P.I Route 


clue 


s served: 


Manila-Baguio. Fleet: 3 Bellanca Sky 
rocket and 2 Waco 

ILOILO-NEGROS AIR EXPRESS CO., 
INC., Tiempo-Times Building, Oloilo 
P.1.—Routes served Manila-Iloilo- Del 


Monte-Davao, Lloilo-Bacclod and Hoik 
La Carlota Fleet: 1 Sikorsky S.43, 1 


Stinson S.R. and 2 Stinson U 
SIAM 

AERIAL TRANSPORT CO. OF SIAM, 
LTD., Airways House, Jangkok 
Routes served (mail only) Nakorn 
Rajasima-Nong Khai and Bangkok- 
Nakorn Panom Fleet 3; D.H. Puss 
Moth 

TURKEY 
TURKISH STATE AIR LINES, Minis 
trv of Public Works, Ankara.—Routes 


the Tata fleet at Bombay 
served: Istanbul-Ankara-lzn ind A 
kara-Adana Fl D.H. Rapic 
D.H.86B and DU. Dragontl 
U.S.S.R. 
AEROFLOT (Civil Air Fleet of the Soviet 
Union), ul 25 Oktlabria Moscow 
U.S.s.R Rout served: No informa 
tion at present available concerning 1935 
plans the tollowing services we 
planned tor 1937 Moscow-Leningrad 


Moscow-Mineral |« 
Moscow-Baku Mos 
Tashkent Moscovy 
Kharkov, Moscow 

Mariupol, Kiev, 


Moscow-Kiev-Odessa 
Vodi-Baku-Thiltsi 
sow-Soch M 
Simferopol, Moscow 
Astrakhan Moscow 
Rostov, Kiev-Kharkev, Kharkov-Odessa, 
Odessa-Kherson-Skadovsk, Stalino-Star 
Moscow-Sverdlovsk-Nov 
Novosibirs 
Omsk-T 


Ulanuck 


cow 


sibirsk 
kk Sverdlovsk-Magni 


( belsk 
Moscow 
torgorsk 


merovo, 


ver Novosibirsk-Ke 
Ulan-Bator Odessa 


Batum Philisi-Erevan I bilisi-Suk 
humi lbilisi-Akhalkalaki Philisi-Khva 
reli Kutaisi-Mestia Kutaisi-Ambra 
lauri, Sukhumi-Sochi Evlak-Zakatal\ 


Erevan-Basergichar, Ashkhabad-Tashau: 


Chardzhui Novourgench Chardzhu 
Tashauz, Turtkul-Novourgench Turt 
kul-Chimbai-Muinak Turtkul-Khodz« 
Ashkhabad-Serny Zavod Tashkent 
Stalinabad, Tashkent-Samark Tash 
kent-Chardzui Tashkent-Frunze Tas! 
kent-Osh Tashkent-Kabul, Stalinabad 
KXhorog, Stalinabad-Kulyab 
Garm \lmaata-Bertys 
\lmaata-Dzarkent 


1 
raisk-Gur 


and 


Stalinahbad 
\lmaata-Kara 
Arkhangelsk 
Gurel>-Astra 


I 
— 


CANADA AND THE AMERICAS 


CANADA 


TRANS-CANADA AIR LINES, Mont 
teal—This company was formed in May 
ast year to operate trunk service across 


Canada to provide an extension to the 
S€Ivices. [he authorised 
$5,000,000 with the shares of 

the Capital stock held by the Canadian 
National Railway Company. They have 
@ contract for ten itl Post 


transatlar 


Capital j 


+ 


y 
vears with the 


Office. Routes d: Winnipeg-Van 
couver and Vancouver-Seattk taken 
over from Canadian Airways) Eventu 
ally the service will be extended east- 
wards from Winnipeg via Catuscasing 
North Bay, Toronto, Ottawa and Mont 
extension from Leth 
Fleet: 5 Lockheed 
10 Lockhecd 14 


serve 


real to Moncton; 
bridge to Edmonton. 
Electra and 1 Stearman 
on order. 


CANADIAN AIRWAYS, LTD., Win 
pey RK fe rue Kenora-Cok Ine 
nora-Whitefish Bay, Prince Albert-Gold 
fields, Princ Albert-lle a la Crosse-l 
La Ronge, WKenora-Red Lake Sioux 
u Sioux Lookout 
Lake, Sioux L ut-Pickle Crow, 
Moncton-Charlott 
toria, Winnipeg 


ic du Bonnet 


timouski 
Town, Vancouver-Vi 


Winn 
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Edmonton-Fort Rue, Lac du _ Bonnet- 
Central Manitoba and Gods Lake-llford. 
Fleet: « D.H. Fox Moth, 2 D.H. 
Dragon, 3 D.H. Rapide, 4 Bellanca 
Pacemaker, 1 Bocing Totem, 2 Fairchild 
F.C.2W., 8 Fairchild 71, 2 Fairchild 82, 
1 Fokker Super Universal, 1 Junkers 
Ju.52, 5 Junkers W.34, 1 Junkers W.33, 
2 Laird 200, 1 Lockheed Electra, 3 
Noorduyn Norseman, 1 Stearman C.3B, 
1 Stinson Reliant and 2 Stinson $.R.8. 


BRITISH YUKON NAVIGATION COM. 
PANY, LTD., Commerce Building, Van- 
couver, B.C.—Routes served: White 
Horse-Dawson-Mayo. Fleet: 1 Fairchild 
82A. 

CANADIAN COLONIAL AIRWAYS, 
LTD., Mount Royal Hotel, Montreal 
P.Q.—Routes served: Montreal-Albany 
and Ottawa-Montreal. Fleet: 1 Stinson 
Reliant and 1 Vultee 6. 

DOMINION SKYWAYS, LTD, Rouyn 
P.Q.—Routes served: Dryden-Gold Rock 
and Longueuil-Rouyn Fleet: t Fair- 
child F.C.2 and 1 Waco Z.Q.T.6. 
GENERAL AIRWAYS, LTD, 406, Bank 


of Hamilton Building, Toronto, Ont.— 
Charter work with 3 Stinson S.R., 1 
Noorduyn Norseman, 1 Bellanca Pace- 


maker and 4 Bellanca C.H. 300. 
MACKENZIE AIR SERVICE, LTD, 
Edmonton, Alta.—Routes served: Ed- 
monton-Gold Fields-Fort Smith. Fleet: 
2 Fairchild 71, 1 Noorduyn Norseman, 
1 Beechcraft and 1 Bellanca cruiser. 


M. AND C. AVIATION CO., LTD., P.O 


Box 789, Prince Albert, Sask.—Routes 
served: Prince  Albert-Stanley-Souris 
River and Big River-Buffalo-Narrows. 
Fleet: t D.H. Fox Moth, 2 Fairchild 


F.C.2, 1 Stinson S.M. and 2 Waco. 

STARRATT AIRWAYS AND TRANS- 
PORTATION, LTD., Hudson, Ont.— 
Routes served: Winnipeg-Kenora. Fleet: 
1 Beechcraft, 1 D.H. Moth, 1 Fairchild 
71, 3 Fairchild 82, 2 Fokker Super Uni- 


versal, 2 Noorduyn Norseman and 1 
Travel Air. 
SKYLINES EXPRESS, LTD., Winni- 


peg.—Roules served: Winnipeg-Little 
Long Lac, and Longuoul-Kirkland Lake 
Fleet: 4 Waco. 


UNITED AIR TRANSPORT, LTD., 
Edmonton. Alta.—Routes served: Prince 
George-Takla, Edmonton-Fort St. John- 


Fort Nelson and Edmonton-Whitehorse. 
Fleet: 1 Fairchild F.C.2, 3 Fokker Uni- 


versal, 1+ Noorduyn Norseman and 2 
Waco 

WINGS, LTD., Marlborough Hotel, 
Winnipeg, Man.—Routes served: Ke- 


nora - Machim - Winnipeg - Central Mani- 


Winnipeg- 
Fairchild 71, 2 


1 Fokker Super Universal, 
1 Noorduyn Norseman and 5 Waco, 


toba, Winnipeg-Red Lake, 
Gods Lake. Fleet: 2 


Fairchild 82, 


UNITED STATES 
AMERICAN AIR LINES, 4848, W. 63rd 


Street, Chicago, Ul.—lRoutes served: 
New York-Boston, Boston-Buffalo, New 
York - Chicago, New York - Albany, 
Chicago-Fort Worth, Chicago-St. Louis, 


Washington-Nashville, Cleveland-Nash- 
ville, Washington-Chicago, Washington 
Cincinnati, New York-Los Angeles, New 
York-Washington, Buffalo-Cleveland and 
New York-Montreal. Fleet: 3 Curtiss 
Condor, 15 D.C.2, 32 D.C.3, 6 Stearman, 
14 Stinson A, 1 Stinson Reliant and 
1 Vultee. 

BOSTON-MAINE AIRWAYS, Boston 
Airport, Mass.—Routes Boston- 
Bangor, Boston-Burlington, Bangor-Cari- 
bou and Burlington-Montreal. Fleet: 
2 Stinsoh S.M. 


BRANIFF AIRWAYS INC., 
sraniff Building, Oklahoma City.— 
Routes served: Chicago-Dallas-Amarillo- 
Galveston, Dallas-Galveston, Dallas- 
Brownville and  Dallas-San Antonio. 
Fleet: 1 Detroit Vega, 4 Douglas D.C.2, 
6 Lockheed Electra and 1 Stinson 
Reliant. 


CHICAGO AND SOUTHERN AIR 
LINES, Lambert Field, Robertson, Mo. 


—Routes served: Chicago-New Orleans. 
g 


served : 


Fleet: 3 Lockheed Electra, 1 Pitcairn 
Pa.6, 1 Stinson Jr. and 1 Stearman 
C..2.0e 

CONTINENTAL AIRLINES INC.— 
Routes ser ed: Denver El Pasc ° Fleet: 


1 Detroit Vega and 3 Lockheed 12 
DELTA AIRLINES INC., Selman Field, 


Munroe, La.—Routes served : Charleston- 
Atlanta-Birmingham and Atlanta-Dallas. 
Fleet: 1 Pitcairn P.A.7, 12 Huff Daland, 
1 Keystone, 2 Stearman, 1 Stinson A, 


2 Travel Air and 4 Lockheed Electra. 


HANFORD AIRLINES CORP., Muni- 
cipal Airport, Kansas City, Mo.—Routes 
served: Tulsa-Omaha, Minneapolis-Kan- 
sas City, Huron-Bismarck. Fleet: 2 
Lockheed Electras, 3 Lockheed Vegas 
and t Waco. 


NATIONAL AIRLINES SYSTEM, P.O. 

30x 868, St. Petersburg, F.L.O.— Routes 
served: St. Petersburg-Daytona, St. 
Petersburg-Miami. Fleet: 1 Stinson. 


NORTH AMERICAN AVIATION INC., 
(EASTERN AIRLINES DIVISION), 
1775 Broadway, New York.—Routes 
served: New York-Washington, New 
York-Miami, New York-New Orleans, 
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China Clipper : One 
of the Martin boats 
used for the P.A.A. 
trans - Pacific ser. 


vice. 
New York-Richmond, Chicago-Miami 
New Orleans-Houston, New York-Atlanta 
and New York-Raleigh. Fleet 1 Doug- 


las D.C.2, 4 
son S.R,. 

NORTHWEST AIRLINES INC., Hol 
man Airport, St. Paul, Minn.—Routes 
served ; Fargo-Pembina, Chicago-Minnea- 
Seattle and 
10 Lockheed 
Lockheed 14 
; Lockheed 14 on 


Douglas D.C.3 and 1 Stin- 


Chicago-Fargo, Fargo 
Pembina-Winnipeg. F[icet 
Electras, 1 Hamilton, 4 
and 2 Stinson Reliant; 
order, 


PAN-AMERICAN AIRWAYS SYSTEM, 


polis, 


135, I y2nd Street, New York (Incor- 
porating Pan-American-Grace Airways). 
—Routes served: Miami-Havana, Miami- 


San Juan, Rio de Janciro-Buenos Aires, 
Miami-Cristobal, Barranquilla-Port of 
Spain, Miami - Nassau, Brownsville - 
Mexico City, San Francisco-Hong Kong 
Havana - Belize, Fortaleza - Rio de 
Janeiro, Rio-Porto Alegre, Mexico City- 
Cristobal, Merida-Mexico City, San Juan- 
Kingston, saltimore - Hamilton San 
Juan-Belem, Los Angeles-Mexico City, 
Cristobal-Monte Video (via Santiago), 
Arequippa-Buenos Aires (via La Paz) 
and Santiago-Buenos Aires. Fleel: 4 
Consolidated Commodore, 1 Curtiss 
Falcon, 10 Douglas D.C.2, 6 Douglas 
D.C.3, 2 Douglas Dolphin, 1 Fairchild 71, 
5 Trimotor, 3 Martin 130, 4 Sikersky 38 
3 Sikorsky $S.40, 8 Sikorsky S.42 and 
6 Sikorsky S.43; 6 Boeing 314 flying 
boats on order. 

PACIFIC ALASKA AIRWAYS INC, 
135 E. 42nd Street, New York.—Routes 


served: Juneau-Fairbanks, Fairbanks 
Nome, Fairbanks-McGrath, McGrath- 
Flat, McGrath-Bethel and _ Fairbanks- 


Livengood. Fleet: 2 Lockheed Electra, 
1 Fairchild 71 and 2 Pilgrim 100 

PENNSYLVANIA CENTRAL AIR: 
LINES CORP., Allegheny County Ait 
port, Pittsburg, Pa.—Routes served: 
Washington-Detroit, Detroit-Milwaukee 
and Washington-Buffalo. Fleet: 10 Boe- 
ing 247 and 5 Stinson A. 
TRANS-CONTINENTAL 
ERN AIR INC. (T.W.A.), Municipal 
Airport, 10, Richards Road, Kansas 
Mo.—Routes served: New 


City, York- 
Los Angeles, New York-Chicago, Wins 
low-San Francisco, New York-Kansas 
City and Pittsburg-Kansas City. Fleet: 


No up-to-date lists available ; most recent 
record includes 19 Douglas D.C.2 and 16 
Douglas D.C.3; 2 Boeing 307 landplane 
on order. 

UNITED AIR LINES TRANSPORT 
CORP., La Salle-Wacker Building, 22% 
N. La Salle Street, Chicago, I1].—Routes 
served: New York-Chicago, Philadephia 


AND WEST: | 





APR 


Airlin 


4 


Chicag' 
Francis 
Omaha 
Portlan 
Seattle 
Cheyen 
Fleet: 
and I 
on ord 
tron 
WESTI 
Union 
Roules 
Diego 
Lake-G 
D.C.3, 
I Wace 


WILMI 
LTD., 

Routes 
Fle € t 

WYOM 
Casper, 
Great | 
247 an 


INTER 
Fort a 
Hawaii 
and He 


>.35 an 


AERO! 
Preside 
Aires. 
Grande 
coere 2' 
Ju.52 


LLOYL 
132, Cé 
Paulo-( 
umba-L 
Paz - Su 
Cochab 
Puerosu 
Paz-Ap 
4 Junk 
Junkers 
L.25 an 


SINDIC 
Alfandis 
served; 
Porto-A 
Para, 
Janeiro- 
Buenos 
kers Ju 
F.13 an 
PANAI 
Rio Br 
Re utes 
le Jane 
le Jane 
Fle 4 t: 
Sikorsk 
heed E] 
VIACA‘ 
(V.A\S. 
Sao Pa 
ania.—/ 
Ju.52 a 
EMPRE 
GRANI 
Andrad 
erved: 


Allegre- 





Torre. 
Messersi 








938. 


oats 
A.A. 


liami 

tlanta 

Doug- 
Stin- 


Hol 
toutes 
innea- 
e and 
kheed 
d 14, 
14 on 


TEM, 
Incor- 
vays). 
liami- 
Aires, 
t of 
ville - 
Kong 
de 
City- 
Juan- 
San 
City, 
iago), 
Paz) 
t: 4 
urtiss 
uglas 
ld 71, 
y 3, 
and 
lying 


INC., 
outes 
anks- 
rath- 
anks- 
ctra, 


AIR- 
Air- 
ved: 
jukee 
Boe- 


EST- 
cipal 
ynsas 
‘ork- 
Vins- 
ynsas 
leet: 
cent 
id 16 
lanes 


ORT 

221, 
putes 
yhia- 


a 


Aprit 28, 1938. 


Airlines of the World: The 





Americas (Continued )— 





Chicago, Cleveland-Chicago, Chicago-San 
Francisco, Chicago-Salt Lake, Chicago- 
Omaha, Salt Lake-Seattle, Salt Lake- 
Portland, Portland-Spokane, San Diego- 
yattle, Los Angeles-San Francisco, 
Chevenne-Denver and Seattle-Vancouver. 
Fleet: 24 Douglas D.C.3, 31 Boeing 247 
and 1 Boeing 40; 10 Douglas D.C.3 still 


on order vccording to latest informa- 
tion 

WESTERN AIR EXPRESS CORP., 
Union Air Terminal, Burbank, Calif.- 

Routes served: Salt Lake City-San 
Diego, San Die go-Los Angeles and Salt 
Lake-Great Falls. Fleet: 2 Douglas 


D.C.3, 4 Boeing 247, 2 Lockheed 12 and 
1 Waco. 
WILMINGTON-CATALINA AIRLINE, 


LTD., Avalon, Catalina Island, Calif 


Routes served: Wilmington - Avalon 
Fleet: 2 Douglas Dolphin, 

WYOMING AIR SERVICE, Box 1807, 
Casper, Wyoming.— Routes served 


Great Falls-Cheyenne. Fleet: 2 
2447 and 2 Lockheed Orion 
HAWAII 
INTER-ISLAND AIRWAYS, Inc 
Fort and Merchant Strects, Honolulu, 
Hawaii.—Roules served: Honolulu-Hilo 
and Honolulu-Lihue. Fleet: 5 Sikorsky 
$.38 and 2 Sikorsky S.43 
ARGENTINA 
AEROPOSTA ARGENTINA, LTD., 


Presidente Saenz Pena No. 540, Buenos 
Aires.—Routes served: Buenos Aires-Rio 
Grande, via Bahia Blanca. Fleet: 3 Laté- 
core 25, 4, Latécoére 28 and 3 Junkers 


Ju.52 
BOLIVIA 
LLOYD AEREO BOLIVIANO, Casilla 


Boeing 


132, Cochabamba.—Routes served: Sao 
Paulo-Corumba, Corumba-Cuyaba, Cor- 
umba-La Paz, La-Paz-Cochabamba, La 
Paz-Sucre, Cochabamba-Santa Cruz, 
Cochabamba - Trinidad, Santa - Cruz- 
Puerosuarez, Santa Cruz-Yacuyba, La 
Paz-Apolo and Trinidad-Cobija. Fleet: 


4 Junkers Ju.52, 1 Junkers Ju.86, 2 
Junkers F.13, 2 Junkers W.34, 3 Klemm 
L.25 and 1 Sikorsky S.38 
BRAZIL 
SINDICATO CONDOR LTDA., Kua da 


Alfandiga, 5-3, Rio de Janeiro.—Routes 
served; Rio de Janeiro-Porto Allegre, 
Porto-Allegre-Fertaleza, Porto Allegre- 
Para, Natal-Rio de Janeiro, Rio de 


Janeiro-Santiago, Sao Paulo-Cuyaba and 
Buenos Aires-Montevideo. Fleet: 8 Jun- 
kers Ju.52, 5 Junkers W.34, Junkers 
F.13 and 1 Junkers F.24. 

PANAIR DO BRAZIL S.A., Avenida 
Rio Branco, 177, Rio de Janciro 
Routes served: Para-Porto Allegre, Rio 
le Janeiro-Fortaleza, Para-Manaos, Rio 
le Janeiro and Asuncion-Buenos Aires 
Fleet: 5 Consolidated Commodore, 2 
Sikorsky $38, 2 Sikorsky $43. 1 Lock- 
heed Electra and 2 Fairchild 

VIACAO AERO SAO PAULO 
(V.A.S.P.), Sao Paulo.—Routes served : 
Sao Paulo-Uberaba and. Uberaba-Goy- 
ania.—Fleet: 1 D.H. Dragon, 3 Junkers 
Ju.52 and 1 Monospar S.1 24. 
EMPREZA DE VIACAO AEREA RIO 
GRANDESE (V.A.R.I.G.), Rua Dos 
Andradas, 1,151, Porto Allegre.—Routes 
served: Porto Allegre-Palmeira, Porto 









Allegre-Libramento and Porto Allegre- 
Torre. Flee 2 Junkers F.13 one t 
Messerschmitt. 
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In South America: A Sedta Junkers leaving Quito for Guayaquil. 
was started by Herr Hammer, one of the pioneers of South American air transport. 


CHILE 


LINEA AEREA NACIONALE, Los 
Cerillos Airport, Santiago Routes 
served: Puerto Montt-Megallanes (irregu- 
lar), Santiago-Puerto Montt (suspended) 
Santiago-Arica and Antofagasta-Maria 


Elena. Fleet: 2 Curtiss Commodores, 2 
Sikorsky S.43, 6 Potez 56, 2 Ford Tri 
motor and 4 Fairchilds and 2 D.H 
Moths 


COLUMBIA 


SOCIEDAD COLOMBO ALEMANA DE 
TRANSPORTES AEREOS 
(S.C.A.D.T.A.), Calle Comercio, Apart- 
ado 203, Barranquilla Routes 
Bogota-Villa Vicencio-P. Carene, Bogota- 
Coucaya-Leticia, Bogota-Barranquilla, 
Bogota-Honda, Barranquilla-Medellin 
Bogota-Cali, Baranquilla-Pato and Bar 
ranquilla - Tumaco Fleet: 4 
247. 7 , 2 Junkers | 


served 


Boeing 
7 Ford Trimotors 13, 


4; Junkers W.34 and 2 Sikorsky 5.38 
SERVICIO AEREO COLOMBIANA 
(S.A.C.O.), Bogota.—Routes served 
Bogota-Medellin Fleet I Ford Tri- 
motor, 2 Curtiss Condor and 3 Curtiss 
Kingbird 

URABA, MEDELLIN AND CENTRAL 
AIRWAYS _ INC., Medellin.—Routes 
served: Medeilin-Cristobal Fleet: 2 
Ford Trimotor, 1 Junkers F.13 and 1 
Sikorsky I°.38 


COSTA RICA 
AEROVIAS NACIONALES EMPRESA 


ROMAN MACAYA, San _ Jose, Costa 
Rica.—Routes served: San Jose-Santa 
Cruz, San Jose-San Isidro and weckly 
internal services. Fleet: 3 Travel Air, 2 


Curtiss Kingbirds and 1 Waco 


EMPRESA NACIONAL DE TRANS- 
PORTES AEREOS, San Jose, Costa 
Rica.—Routes served: San Jose-David 
San Jose-Santa Cruz, San Jose-Porto 
Jiminez, San Jose-Nicoya, San Jose-San 
Ramon, San Jose-Ananagua and San 
Jose-Villa Queseda. Fleet: 3 Travel Air, 
1 Ford Trimotor, 1 Pilgrim 


CUBA 
CIA NACIONAL CUBANA, Prado, 72- 


74, Esq.a Trocadero, Habana.—Routes 
served: Havana-Camaguey, Havana- 
Guatanamo and Santiago-Baracoa. Fleet 
3 Lockheed Electras and 4 Ford Tri- 
motors 

ECUADOR 
SOCIEDAD ECUATORIANA DE 


TRANSPORTES AEREOS 
(S.E.D.T.A.), Quito.—Poutes served: 


Quito-Guayaquil. Fleet : 1 Messerschmitt 
Taifun and 2 Junkers Ju.34; 2 
Weihe on order. 


F.W. 





The company 


HONDURAS 
TRANSPORTES AEREAS CENTRO 
AME RICANOS (T.A.C.A,), Peguci 
galpa Routes served: No details avail 
able; services to Guatemala, Nicaragua 
and Salvador Fleet 12 Fe rri 
motor Bellanca, 1 Stinson A and 1 
Fokker Universal 

MEXICO 
CIA MEXICANA DE AVIACION S.A. 
(subs. of P.A.A Edif. Woodrow, 5, ue 
Mayo Y Bolivar, Mexico, D.I Routes 
served; Tampico-Mexico, Mexico-Mina 
titlan, Mexico-Merida, Mexico-Los An 
geles Fleet { Douglas D.C.2 ; Ford 


rrimotors and 3 Lockheed Electra 


TRANSPORTES AEREOS DEL 
PACIFICO, V. Carranza 48, Mexico, 


D.F Routes served Acapulco-Oaxaca 
Fleet: 6 Curtiss Condors, 3 Stinsons, § 
Travel Air and 1 Ryan 


CIA AERONAUTICA DEL SUR S.A., 
Apartado No. 12, Villahermosa, Tab 


Routes served: Numerous short services 


radiating from Villahermosa Fleet: 5 
Ryan, 3 Travel Air and various other 
items 

TRANSPORTES AEREOS DE 
CHIAPAS, Coleima, No. 368a, Mexico 


Tuxtla-Gutierrez 


D.1 Routes se ° 
Merida 


Mexico-Lumes 


San Cristobal 

Chetumel, Merida-Payo, Obisp Peto 
Los Lirios and Peto-Pto Mexico. Fleet 
; Bellanca Pacemakers, 3 Spartans, I 
Bellanca Skyrocket and other items 
LINEAS AEREAS MINERAS, S.A.., 


D.1 Route 


Durango an 


Bucareli No, 12, Mexico 
erved: Mazatlan-La Paz 


San  Igegacie Mexico-Ciudad Juarez 
Fleet: 1 Sikorsky $.38, 1 Lincoln Stan- 
dard and 3 Bach 


Other companies operating in Mexico 
are AERONAVES DE MEXICO, 
COMMUNICACIONES AERFOS DE 
VERACRUZ, CIA AERONAUTICA DE 
LA SIERRA, LINEAS AERBAS DEL 
BALSAS and TRANSPORTES AEREOS 
DE JALISCO. 


NETHERLANDS WEST 
INDIES 


KONINKLIJKE LUCHTVAART 
MAATSCHAPPIJ VOOR NEDERLAND 
EN KOLONIEN N.V. (K.L.M.), Wil- 
lemstad Aerodrome, Curacao.—Routes 
served: Curacao-Aruba, Curagao-Mara- 
caibo and Curacao-La Guiara. Fleet: 2 
Fokker F.18 and 2. Lockheed 14. 


Another Lockheed 14 on order 
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PANAMA 


AEROVIAS NACIONALES (MALEK 
Y CIA), PANAMA.—Routes served: 
Panama-David, Panama-Porto Armuellos 
and Panama-El Volcan. Fleet: No de- 
tails available. 

CIA DE TRANSPORTES AEROS 
(GELABERT), Panama.—Roules 
served: Panama-San José and Panama- 
Porto Armuellos. Fleet: No details avail- 
able. 





PERU 


CIA DE AVIACION FAUCETT, Hotel 
Bolivar, No. 926, Lima.—Routes served: 
Lima-Talara, Ica and Chiclayo, and 
Lima-Sabados. Fleet: 7 Stinson 


/ 


AEROVIAS PERUANAS, S.A., Boza 
$25, Lima (subsidiary of P.A.A.). 
Routes served: Lima-Huancayo, Talara 
and Tacna. Fleet: 3 Ford Trimotor. 


LINEAS AEREAS NACIONALES 
PERUANAS, Ministerio de Marina y 
Aviation, Lima.—Government military 
ind naval training service. 


CONDO PERUANA DE AVIACION, 
S.A. (Peruvian Condor Aviation), Ed. 
Dall ‘Orso, Plaza San Martin No. 117, 
Lima.— Routes served: Lima-Iquitos 
Fleet: 2 Curtiss Condors 


SALVADOR 


TRANSPORTES AEREOS’- SALVA- 
DORENOS, San Salvador.—Routes 
served: Nil. Fleet: 1 Bellanca and 1 
Waco. 


ADASTRA AIRWAYS, LTD., Mascot 
Aerodrome, Sydney, N.S.W.—Routes 
served: Sydney-Bega. Fleet: 1 D.H. 
Fox-Moth and 1 B.A. Eagle. 
AIRCRAFTS PTY., LTD., Wool Ex- 
change Buildings, 63, Eagle Street, 
Brisbane Q.—Routes served: Brisbane- 
Cracow, Brisbane-Monto-Rockhampton- 
Brisbane, Brisbane-Murgon, Brisbane- 
Gayndah, Cracow-Rockhampton and 
Brisbane-Bundaberg. Fleet: 2 D.H. 
Dragon 

AIRLINES (W.A.), LTD., 7-12, War- 
wick House, St. George’s Terrace, Perth, 
W.A.—Routes served: Perth-Wiluna- 
Kalgoorlie. Fleet: 1 Simmonds Spartan 
and 1 Stinson Reliant 

AIRLINES OF AUSTRALIA, LTD., 14, 
Martin Place, Sydney, N.S.W.—Routes 
served: Rockhampton-Mt. Coolon, Bris- 
bane - Rockhampton - Townsville-Cairns 
and Brisbane-Sydney. Fleet: 2 Avro 10, 
1 D.H. Puss Moth, I D.H. Rapide, 1 
Douglas D.C.2, 1 Douglas D.C.3, 3 
Monospar S.T.12 and 2 Stinson A 
ANSETT AIRWAYS (PTY.), LTD., 
Hamilton, Vic.—Routes served: Mel- 
bourne-Narrandera-Sydney, Melbourne 
Broken Hill, Melbourne-Hamilton and 
Adelaide-Narrandera. Fleet: 1 Airspeed 
Envoy, 1 Fokker Universal and 2 Lock- 
heed Electra 

AUSTRALIAN NATIONAL AIRWAYS 
(PTY.), LTD., 372, Flinders Street, 
Melbourne.—Routes served; Melbourne- 
Launceston, Launceston-Hobart, Mel- 
bourne-King Is.-Launceston, Launceston- 
Flinders Is., Perth-Adelaide, Melbourne- 
Canberra-Sydney, Melbourne- Mildura 
Broken Hill, Melbourne-Adelaide, Mel- 
bourne-Sydney, Adelaide-Broken  Hill- 
Adelaide, Adelaide-Renmark-Broken 
Hill, Adelaide-Cowell-Pt. Lincoln-Ade- 
laide, Adelaide-Kangaroo Is., and Ade- 
laide-Melbourne: Fleet: 5 D.H. Moth, r 
D.H. Fox Moth, 3 D.H. Dragon, 2 D.H 
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One of Cook Strait Airway’s D.H. Rapides flying over Wellington. 


URUGUAY EMPRESA DE PLATA, Montevideo.— 
CIA PRIMERAS LINEAS URU- Re utes served Buenos  Aijres-Colonia 
GUAYAS DE NAVEGACION AEREA Fleet: 1 Dragonfly seaplane. 
(P.L.U.N.A.), Montevideo. — Routes 


served: Montevideo-Artigas and Monte- VENEZUELA 
video-Rivera. Fleet: 1 D.H. 86B and LINEA AEROPOSTAL VENEZOLANA, 
2 D.H. Dragonfly Caracas.—Routes served: MaracavCor- 
CIA AERONAUTICA URUGUAYA,  Maracaibo-Cumarevo, Maracay-San Fer. 
S.A. (C.A.U.S.A.), Montevideo nando de Apone-Bolivar-Jobito and 
Routes served: Montevideo-Buenos Aires Bolivar-Guasipati Fleet: 4 Lockheed 
Fleet: 2 Junkers Ju.52 Electra, 2 Latécoére and 1 Fairchild 


AUSTRALASIA 


86, 5 D.H. Rapide, 3 Douglas D.C.z2, VICTORIAN AND INTERSTATE AIR. 
1 Douglas D.C.3, 1 Monospar $.T.25 WAYS, LTD., 360, Collins Street, Md 


1 Percival Gull and 1 Short Scion bourne Routes served Melbourne- 
BUTLER AIR TRANSPORT co.. Ha\ Fleet 1 Desoutter and 1 Mile 
Cootamundra, N.S.W.—Routes served: Merlin 

Charleville-Cootamundra. Fleet: 2 D.H. NEW GUINEA 
Dragon. W. R. CARPENTER AND CO., LTD, 
W. R. CARPENTER AND CO., Sala- S@lamaua (see also under Australia)— 
maua and Sydney.—Routes served Routes served: Salamaua-Wau and 
Sydney - Brisbane-Townsville-Thursday muning “centres Fleet: D.H. 83 and 
Is.-Rabaul (New Guinea). Fleet: 3 D.H. D.H. Dragon 

86 B GUINEA AIRWAYS, LTD., Salamau 
GUINEA AIRWAYS, LTD., Austral (S€€ also under — Australia).—Rowles 
Chambers, Currie Street Adelaide.— served : Port Moresby-Wau Lac-Bulok 
Routes served: Adelaide-Darwin, Ade- Fleet: 1 D.H Fox Moth, 2 | rd Th 
laide - Mildura - Cootamundra - Sydney motor, 1 Junkers F.13, 2 Junkers W.34 
Fleet: 2 Lockheed Electra, 2 Ford Tri- 4 Junkers G.31, 2 Stinson Reliant and 


, . 1 Messerschmi aifu 
motor and 1 Messerschmitt Taifun erschmitt Taifun 


McROBERTSON-MILLER AVIATION MANDATED AIRWAYS, LTD., sile 
co., LTD., Pastoral House, 156, St yin " and Vau fee ay Eledte, 
George’s Terrace, Perth, W.A.—Routes pence Alga <a, gaan gs ‘Medi 
served: Perth-Daly Waters, Ord River- on : D.H > 3 D.H. Fox Mo 
Wyndham, Adelaide-Whyalia, and Why- 3 - Dragon, and 1 Fokker F.7 

alla-Iron Knob. Fleet: 1 Cessna C 37. 4 STEPHENS AVIATION, LTD., Sula- 


I 


D.H. Fox Moth, 5 D.H. Dragon, and maua.—Ruutes served: Gen niinit 
1 Fokker Universal transport. Fleet: 2 D.H.50 D.H.61 
NORTH QUEENSLAND AIRWAYS | 21.06, and 1 Waco 

(PTY.), LTD, 77, Abbott Street, NEW ZEALAND 


Cairns, Q.—Routes served: Normanton- 
Burketown, Cairns-Normanton, Cairns 


AIR TRAVEL (N.Z.), LTD., Hokitika 
Inchb 


Routes served nnie- Hokitika 


Sects Roads Cairns Townsville, Penns josel-Blasst River. Fi: > DH 
airns-Cooktown, and _ Brisbane-Cairns ; Mot! DI a 

Fleet: 1 D.H.50, 2 D.H. Puss Moth, and 0X Moth and 1 D.H. Dragonfly 

1 D.H. Dragon COOK STRAIT AIRWAYS, \\ ung 
QANTAS EMPIRE AIRWAYS, LTD., {00-—Roules served: Wellington 0 
43, Creek Street, Brisbane, Q.—Routes D H_& ™ 7 : 
served: Brisbane - Darwin - Singapore + —_ 

Cloncurry-Normanton and Longreach EAST COAST AIRWAYS, Napier— 
Charleville The company’s boats will Routes served: Wanganu I rerston 
eventually fly right through to South- Napier-Gisborn¢ Fleet: 2 D134. 


ampton from Sydney, while the Imperial UNION AIRWAYS OF NEW ZEA 
boats fly through to Sydney. Fleet: LAND, LTD., Palmerst North.— 
1 D.H. 50, 4 D.H. Fox Moth, 5 D.H. 86 Routes served: Dunedin-Bienheim-Pa 
1 D.H. Dragonfly, and 6 Short Empire merston - New Plymouth - Aucklao 
boats Fleet: 3 D.H.86 and 3 Lockhe Electra 
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In this Article Major Alan Goodfellow Offers 
Some Information that Should be Vital 
to the Air Transport Operator and of 
Interest to Every Air Traveller : An 
Explanation of the Thorny Subject of 
Liabthty 


operating an airline there are many liabilities, some of 
them not too well defined, which the operator must 
either carry at his own risk or pass on to the shoulders 


[’ addition to the distinctly heavy overhead charges ol 
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of an insurance company at an equally ill-defined cost. 

That this is so is not entirely the fault of our legislators, 
and is certainly not the fault of the aviation insurance 
interests, which have to a considerable extent acted as a 
second line of subsidy to aircraft operators during the past 
twenty years. The trouble lies in the fact that the law 
in connection with air transport and its liabilities cannot 
yet be considered as being well settled. Its functions and 
difficulties are peculiarly its own, and although it has 
something in common with land transport, and even more 
in common with marine transport, the principles which 
have been well established by common law in connection 
with such things as railway trains, motor buses, and steam- 
ships are not always applicable to aircraft. Furthermore, 
air transport is to some extent governed by its own special 
international conventions and national statutes, which 
have so far been the subject of comparatively little con 
sideration and interpretation by the courts. 


Groping in the Dark 
It follows, therefore, that the airline operator and his 
isurer are to a considerable extent groping in the dark 
when they come to consider their respective obligations and 


} the reserve which should be credited for them, or the pre 


mium which should be paid to insure them, as the case 
may be. 

It is the object of this article to clarify these obligations 
as far as possible, but for the reasons above stated a good 
deal must still be left in doubt. 

Th rd-party Liability.—The third-party liability of the 
aircraft operator is now ostensibly fixed by the Air Navi- 
gation Act, 1936 (or, rather, will be as soon as Part III of 
that Act comes into force). 

The owner of an aircraft in this country has for many 
years been automatically liable for third-party damage 
caused by his aircraft when in flight, taking off, or land- 
ing, without limit and without defence except upon 
grounds of contributory negligence. Under the Act of 
1936 certain maximum limitations are placed on liability 
for third-party damage provided that insurance is effected 











THE LEGAL 


As the author of this article explains, oddly conflicting regu- 
lations govern the liability of the operator in regard to 
the passenger and his baggage. 


up to these limits, and that the damage has not been 
caused by the wilful misconduct of the person against 
whom the claim is brought. The limits are based on the 
fully loaded weight of the acroplane and are as follows: 

(a) Up to 5,000 lb. weight—/10,0c0 in all, with a maxi 
mum of /5,000 property damage 

(b) Exceeding 5,000 Ilb., but not exceeding 10,000 lb. 
£10,000, but with a limit for property damage not exceed 
ing {1 per lb. weight of the aircraft (e.g., in the case of 
an aircraft with an all-up weight of 7,500 lb. which crashed 
and damaged property to the extent of 410,000 without 
causing personal injuries the limit of liability would be 
47,500 only). 

(c) Exceeding 10,000 lb., but not exceeding 25,000 Ib 

-1 for each lb. of the aircraft fully loaded 

(d) Exceeding 25,000 lb.—/25,000. 

_ Interpretative Difficulties 

These limits will come into force as soon as certain 
technical difficulties are settled and thereafter the air 
operator wiil have protected himself so far as is reasonably 
possible against third-party liability if he takes out an 
insurance in accordance with the terms of the Act. 

I say ‘‘so far as is reasonably possible " advisedly, since 
the interpretation of the Act may well give rise to diffi 
culties, and I am by no means certain that it will be inter 
preted in all respects in accordance with the intentions 
of the draftsmen. That, however, raises points too tech 
nical and remote for discussion here. 

The Act, of course, only applies to internal air transport 
and the operator engaged in international transport must 
also cover his third-party liability in the different countries 
to or over which his aircraft fly. These obligations vary 
considerably. In some cases insurance is compulsory and 
there is a limit of liability. In other cases liability is un 
limited, but compulsory insurance is not required In 
practically all cases, however, the operator may assume 
that his liability for third-party damage is very nearly 
automatic and that he must protect himself by insurance, 
deposit or guarantee, either up to the limits prescribed by 
the national laws or up to such figure as is réasonably 
likely to cover any damage which may be done 

In 1933 an international convention was signed at Rome 
with the intention of standardising the third-party lia 
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bility of operators on an international basis. The limits of 
liability imposed are similar to those of our own Act, but 
run between slightly wider limits, going up to {27,500 in 
the case of the largest type of aircraft, and down to about 
£6,500 in the case of ultra-light aircraft. In one important 
respect they differ from our Act in that they cover lability 
from ‘‘ the commencement of the operations of departure 
until the completion of the operations of arrival,’’ whereas 
in this country the automatic liability is limited to “‘ taking 
off, flying, and landing.’’ 

The convention has not yet been ratified, and it is to be 
hoped that it will not be ratified until one. serious defect is 
amended. Under the convention the aircraft operator 
loses the benefit of al] limitation in the event of the wilful 
misconduct not only of himself but of any of his servants, 
even though he may have been in no way a party to such 
misconduct. 

Aircraft operators may justifiably feel that they have been 
badly treated on the question of third-party liability. 
Opinions are divided as to why the liability was originally 
imposed. One view is that it was because an_ aircraft 
would, under the existing rules of law, have been commit- 
ting a trespass every time it flew over private property, 
and that in return for the right of passage it was fair to 
make the machine’s owner automatically liable for any 
damage caused. Another view is that at the time in ques- 
tion, just after the war, aircraft were looked upon merely 
as carriers of death and destruction, and that anyone wicked 
enough to operate them must be penalised accordingly. 

Illogical 

Whatever may be the rights and wrongs of the case, it 
can hardly be denied that a law which imposes an auto- 
matic ‘liability for third-party damage caused within the 
confines of a recognised airport is illogical. One country 
at least has recognised this and gives a right of recovery 
in such cases only upon proof of negligence. I will give 
you three guesses as to which country it is, and you will be 
wrong. It is Siam. 

Liability to passengers.—Again the position varies, 
according, in this case, to whether the flight is internal, is 
‘* international ’’ within the meaning of the Warsaw Con- 
vention, or is international outside the meaning. 

In the first case the liability of the air carrier is largely 
governed by contract—that is to say, by the terms of the 
agreement between himself and his passenger. The most 
usual way of making this agreement is by giving to the 
passenger a ticket upon which are printed words bringing 
to his notice the carrier’s conditions of carriage. This 
sounds simple enough, but in actual practice there are one 
or two snags. The ticket must in clear and unmistakable 
terms bring the conditions of carriage to the passenger’s 
notice. Thus it is not sufficient to print the reference to 
these in small or illegible-type, or on theyba@®vof :a-ticket 
which the passenger may or may not turn over, or inside 
a folded ticket which the passenger may or may not open, 
or anywhere on a ticket which is issued inside a folder or 
cover. It is a question of fact for the Court to decide in 
each case as to whether the conditions were or were not 
sufficiently brought to the passenger’s notice, and in any 
of the foregoing cases the carrier runs the risk of having 
it decided that they were not so brought to his notice. 

Where, as is usually the case, the carrier is seeking to 
contract out of all liability, the safest course is to issue a 
ticket which is not folded up or placed in a container and 
which contains in bold type on the top of the front page a 
reference to the conditions printed on the back. The back 
of the ticket should then contain either the whole of the 
conditions or at least those under which the carrier purports 
to contract out of liability. 

It has sometimes been argued that air carriers ought not 
to contract out of liability in this way. The answer is that 
as the law stands to-day they dare not take any other 
course. To act as common carriers and to accept unlimited 
liability would be beyond the financial resources of most 
of them, whether they carried the risk themselves or 
whether they sought to protect themselves by insurance. 
On the other hand, to accept a limited liability within the 
scope of their financial resources is an extremely risky busi- 
ness, since there is a decision of the Court of Appeal to 
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show that such a limitation, although it may be bindip 
on the passenger, may not be binding on his dependents 
in the event of his death. 

For the time being, therefore, the only practical course 
which the operator can pursue is to contract out of all Jia. 
bility so far as he can. Proposals, however, are on foot 
to extend the Carriage by Air Act (incorporating the terms 
of the Warsaw Convention) to internal air transport with 
certain modifications, including the deletion of the compli- 
cated documents of carriage required by the convention. 
If and when this is done the carrier will have a limited 
liability which he will be able to insure at a reasonable 
premium. (I do not say reasonable from his point of view, 
but reasonable on the basis of the statistical records!) 

For international carriage as defined by the convention 
(that is to say, carriage between the territories of any two 
States which have ratified the convention, or between 
different territories of the same ratifying State with ap 
intermediate landing in a foreign country) liability is 
governed by the terms of the Warsaw Convention. Broadly 
speaking, this convention imposes a presumption of lia- 
bility upon the carrier which he can escape only by showing 
that the accident was unavoidable (at any rate, that is the 
view so far taken by the British courts). The liability, 
however, is limited in respect of death or physical injury 
or delay to a maximum sum of 125,000 French francs (of 
a certain gold content) per passenger. This sum was in- 
tended to be the equivalent of £1,000, but has increased to 
about {1,670 owing to our having gone off the gold 
standard. The limit does not apply where the damage was 
caused by wilful misconduct. 

In respect of baggage, there is a limit of 250 francs per 
kilo. for registered baggage, and of 5,000 francs for personal 
baggage of which the passenger retains control. In respect 
of this the same presumption of liability arises, but the 
carrier is not liable if he can prove that the accident was 
due to an error of pilotage or navigation. As, however, 
in most accidents, the damage to baggage is accompanied 
by injury to the passenger, the carrier is not unnaturally 
rehictant to avail himself of this defence, since by estab- 
lishing it he automatically establishes his liability for the 
personal injuries. 

In both cases the limitation of liability is dependent upon 
the issue of certain documents of carriage laid down by the 
convention. As regards baggage, the carrier must issue a 
somewhat complicated baggage check, and failure to in- 
clude any of the statutory particulars apparently makes him 
liable without limit or defence. In the case of passengers, 
he must also issue a complicated passenger ticket, but here 
it would seem that a failure to include all the required par- 
ticulars will not affect the question of his liability, at any 
rate in the view of the British Courts. 


Complication 


It is these complicated documents of carriage which are 
one of the chief drawbacks to the practical working of the 
Warsaw Convention rules. Their preparation involves 4 
great deal of unnecessary clerical work, and is a source of 
unnecessary irritation and delay to passengers and carriers 
alike. There is every reason to hope that they will be 
washed out when the Carriage by Air Act is extended to 
internal carriage, and the sooner they are deleted from the 
Warsaw Convention the better for everyone concerned 

As regards carriage which is international in the gener- 
ally accepted sense, but does not fall within the scope of 
the Warsaw Convention, no hard-and-fast rules can be laid 
down, Generally speaking, the carrier treats it as internal 
carriage and contracts out of all liability by his conditions 
of carriage. Whether the disclaimer is effective or not 
depends upon the law of the country in which the accident 
occurs and the question of whether the Courts of that 
country have jurisdiction to deal with the claim. Where 
one of their own nationals is concerned, at any rate, the 
carrier will usualiy find that such jurisdiction is claimed 
and that he is liable to pay damages, at any rate unless 
he can establish affirmatively that the accident was net 
due to the negligence of himself or his servants. 

Liability in sespect of freight and cargo.—The positioa 
in respect of freight and cargo is very much the same 4 

(Concluded on p. 424.) 
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POWER FOR 
TRANSPORT 


High-Altitude Operation : The Diesel 
Question : British Engines 


ERTAIN engine problems which are confronting 
designers and airline operators of the world have not 
been so closely investigated in this country as in 
some others, though on our Empire routes and on 
our longer European routes these problems are already 
wising. They concern the higher-powered engines and 
the question of high-altitude operation. The many in- 
temal British lines using machines with small unsuper- 
charged units over comparatively short distances are 
sarcely affected. 

Economy is, of course, a factor vital to all airline con 
cerns using large or small machincs, and the search for it 
is one main reason for high-altitude flying. There is no 
doubt that for the longer runs fully supercharged engincs 
wil soon be in common use on the long-distance routes 
cperated by European countries, and already several con- 
cerns are operating regularly at round about the 10,cooft 
mark. 

Engines, of course, are by no means the only factor 
involved. No major changes in present practice will be 
necessary to push normal operation up to 20,o00oft. At 
this height, with the machine in a ‘‘ thinner’’ atmosphere, 
aerodynamic advantages obviously secure fuel economy. 
Weather conditions, too, are normally excellent, while in 
America it has been found that the question of much- 
improved radio reception is a big consideration. 

Actually, at 20,o00ft. 50 per cent. of-the theoretical 
benefit of altitude flying has been obtained, and at this 
point the curve falls away rapidly, showing a large increase 
in altitude for a small improvement in performance. At 
go,ocoft. only another 25 per cent. benefit has been 
obtained. 


Heights and Distances 

It has been estimated that for a fully supercharged 
two-engined machine of about 2,000 h.p. total, no advan 
tage would be obtained by climbing above 15,oooft. for 
a journey of 500 miles or less. For up to 1,000 miles heights 
between 15,000 and 25,ooc{t. would be advantageous, and 
for 1,500 miles, even over 25,c0oft. So-called sub-strato- 
sphere operation at 35,000 to 40,cooft. would be of no 
value for flights of under 3,0co miles, 

Using calculated figures as an example of altitude effect 
on a modern type, an American machine nearing com- 
pletion—the Boeing Stratoliner, with four 1,000 h.p. en- 
gines—will have a speed of 269 m.p.h. at 75 per cent. 
power at 25,o00ft., while 5,cooft. higher and with engines 
at full throttle, the speed will only be 1.67 m.p.h. more. 
In this case the rated altitude of the engines is considerably 
less than 25,o00ft., and if the altitude power and, there- 
fore, performance were to be raised, the necessary addi 
tional supercharging would mean added complications. 
Machines for the type of operation outlined above would 
probably need engines with two-stage superchargers and 
pressure-charged cabins. It is probable that a second 
stage of supercharging, using a turbo-blower, as has found 
some favour in military circles abroad, would be used 
only for very high operation because of the added com- 
plication of such components as inter-coolers and special 
luel systems. The present orthodox type of two-speed 
gear first developed for military use, which gives a second 
stage rating at about 17,o00ft., should be quite suitable 
for the normal commercial needs of the next few years. 
The question of assisted take-off, raised by the com- 
paratively poor take-off output of highly supercharged en- 
gines, has been taxing the best brains of many countries. 
Once in the air, a machine can carry far greater loads 
for a given power than it can lift initially from the ground. 











A fully supercharged engine cannot develop its total avail 


FLIGHT. 








able power at sea ievel except in emergency, which wouid 
then probably result in structural damage. A high out- 
put, perhaps 50 h.p. in excess of the altitude maximum, 
may, however, be permitted for the take-off period. 

Moderately supercharged engines for altitudes of up to 
5,000ft. give rather better take-off power, and the value 
of two stages of supercharging, offering the advantages of 
both forms of engine, is apparent in this connection. 

The distinction between aircraft and automobile super- 
charging is a point worth mentioning in that a “‘ blown 
racing car develops its power at sea level. The difference, 
of course, is that whereas a car engine which is highly 
stressed to give the utmost power during a short life bas 
induction mixture forced into the cylinders at pressures 
of 20 to 30 Ib./sq. in., the maximum take-off of the 
aero engine may be, perhaps, 5 lb./sq. in., and the boost 
at operating power and altitude only 1 or 2 Ib./sq. in. in 
the case of the aero engine the blower is not normally 
used to increase sea level power but to maintain sea level 
induction pressure, and, therefore, output at operational 
altitudes 

A development of the last few years which has brought 
about fundamental changes is the introduction of, first 
two-position v.p. airscrews, and, later, constant-speed and 
fully feathering airscrews. Where, for example, power 
figures with a fixed-pitch airscrew read 185 h.p. normal 
and 205 h.p. maximum, with constant-speed airscrew the 
powers are, perhaps, 200/205 h.p., and the predeter 
mined engine speed is the same for different throttle open- 
infinitely variable (fully 


ings. Airscrews of the pitch 
feathering) type are already in commercial use in the 
United States. 

A few countries—Germany in particular—have been ex 
perimenting with compression-ignition engines. The well 


known advantages of these units are chiefly an increase 
in fuel economy for long flights, the lessening of fire risks, 
the ability to maintain for long periods a high percentage 
of their maximum power, the low heat losses, the profit 
able use of the two-stroke cycle, and the elimination of 
possible radio interference from an ignition system. 

In this country we have never really got down to 
development. The Bristol Phoenix a nine-cylinder 


= 
rT 


four 
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stroke radial based on the Pegasus, received attention for 
a short time, and for Air Ministry experiments was in- 
stalled in a Westland Wapiti with satisfactory results. 
The Napier Culverin, a Jumo 205 built under licence in 
this country, received scanty support, even though Ger- 
many was employing the type successfully on several of her 
services. Three Culverins were installed in a Blackburn 
Iris military boat. 

The success of the Junkers firm is due to their develop- 
ment work in the field during the past twenty-five years—- 
in particular the last ten. The Jumo 204 and 205 are of 
the two-stroke opposed-piston type, a design avoiding the 
complication of valves. The first Jumo 204 was in service 
with Lufthansa in 1932, and in 1933 several more were in 
regular use. The output at that time was 750 h.p. and the 
weight 1,650 lb. (2.2 lb.-h.p.). The latest Jumo 205 gives 
600 h.p. as a maximum output and weighs 1,144 lb. 

At normal power the fuel consumption of the Jumo is 
0.375 lb.h.p.-hour, which compares with 0.395 Ib.-h.p.- 
hour obtained with the Phoeenix. A normal petrol engine 
consumption for compar-son would be about 0.45 Ib.-h.p.- 
hour and the weight-power ratio 1.3 Ib.-h.p. 

These figures for petrol engines can be slightly bettered 
by sleeve-valve units, in which this country, as represented 
by Bristol, has recently specialised. It is known that for 
a fuel of given octane value the compression ratio can be 
approximately one whole number higher than in a com- 
parable poppet-valve engine, and that this higher compres- 
sion permits improved running economy. 

Bristol sleeve-valve Perseus engines have put in many 
hours of commercial use with Imperial Airways, and are in 
service with the R.A.F. 

Fuel oil, incidentally, has specific gravity of about 0.86 
and petrol of 0.74, so that about 15 per cent. less space 
is needed to store the same weight of fuel oil as petrol. 
This and the cheapness are two most important points 
in favour of the C.-I. engine in commercial use. 

The inability to produce, even for a short time, a 
‘“bumped-up’” power output places the diesel second to 
the petrol engine in take-off characteristics, and brings up 
again the subject of assisted take-off. In Germany the 
catapult is favoured, and for some time long-range com- 
mercial experiments have been in progress, using diesel- 
powered flying boats. Only moderate supercharging can 
be applied to a diesel engine. 

In this country two definite aircraft types serve two dif- 
ferent purposes. Roughly speaking, feeder lines operate 
over short routes at low altitudes, and the main and 
Empire lines over considerably longer distances at higher 


altitudes. Added to these, of course, are the specialised 
machines for Atlantic experiments. 

Even over its short routes this country has favoured 
multi-engined machines for passenger transport ; thus light 
four-engined types have been developed with low-powered 
unsupercharged engines. The Short Scion and Scion Senior 
have two and four Pobjoy Niagara III engines respectively. 
These little air-cooled, seven-cylinder units give only 
85-95 h.p., but serve their purpose admirably. Much the 
same comment is justified in the case of the De Havilland 
Rapide and 86, which are powered by Gipsy Six engines 
of 185-205 h.p. output. The Gipsy Major and Six, Series I]. 
which both drive 1,000-size D.H. v.p. airscrews, are the 
smallest engines in the world equipped for v.p. operation 
Gipsy-powered De Havilland and other machines are now 
operating in many parts of the world. 

Among the engines of the feeder-line machines the Arm. 
strong Siddeiey Cheetah IX, as fitted to the twin-engined 
Envoy, has done good work. This engine is moderately 
supercharged, and is rated at 6,o0oft. to give 310-350 h.p 
In the same class the Napier Rapier engine is an “H” 
shaped, air-cooled, sixteen-cylinder unit, and although it 
appeared some years ago it is still of advanced and unique 
design. Four fully supercharged Rapier Vs power the 
Short Mayo Mercury Atlantic mailplane, each giving 305 
315 h.p. at 10,000ft. and 340 h.p. at. 13,o00ft. 

The low-drag installation of the four Gipsy Twelve engines 
in the De Havilland Albatross is of special interest. These 
are inverted, air-cooled,” vee-twelve motors with ducted 
cooling. The-engines are of 18.37 litres capacity and 5o0¢ 
h.p. output. 

Two high-powered British engines are fitted commercially 
at the present time, the Bristol Pegasus Xc and the Am- 
strong Siddeley Tiger IX. Various Pegasus models built 
under licence abroad are also used by operating com 
panies. The Xc, which gives 785-815 rated h.p. at 3,500ft 
and 920 h.p. for take-off, is the power unit of the fleet of 
Short Empire boats, and the 775-805 h.p. Tiger IX will 
power the Ensigns now in production for Imperial Airways 
This engine gives its normal power at 6,250ft. A civil 
version of the Bristol Perseus, the XIIc, will be installed 
in the new D.H. 95. The take-off output will be about 
850 h.p. 

A quite recent addition to the commercial market, the 
Alvis range, consists of Alcides, Pelides, Maeonides, and 
a new medium-supercharged nine-cylinder 400 h.p. engine 
The two-row fourteen-cylinder Pelides has been type 
tested, giving 1,025-1,065 h.p. at 5,oooft. as a normal out 
put and 1,060 h.p. for take-off. 


THE LEGAL SIDE 


(Continued from page 422.) 


in respeceof baggage. Where the carriage is international 
within the meaning of the Warsaw Convention the require- 
ments of that Convention as to the consignment note must 
be strictly complied with, and woe betide the air carrier 
who fails to use the correct form or to get the necessary 
details filled in. In respect of non-international carriage 
he is free to make his own terms, and if he wishes to con 
tract out of liability he should say so specifically on the 
consignment note and make it clear (a) that goods are 
carried at owner's risk; (b) that he does not accept the 
liabilities of a common carrier and reserves the right to 
refuse any consignment without giving a reason; and (c) 
that he gives no warranty, expressed or implied, as to the 
fitness of the aircraft for the carriage of any particular 
type of consignment. He should also warn the consignor 
against the risk of sending prohibited goods by air and 
make him (the consignor) responsible for compliance with 
the Air Navigation Regulations in this respect. 
Insurance.—It is a matter for each operator to deter- 
mine for himself how far he is prepared to carry his own 
liabilities and how far he wishes to insure them. Gener- 
ally speaking, the insurers insist as a term of their 
insurance of such risks that the carrier shall by his docu- 
ments of carriage contract out of liability so far as the law 
permits. It is sometimes argued that on this basis it is 
really not worth insuring except in respect of international 
transport in view of the fact that the law does permit the 


carrier in many instances to contract out of all liability 
I think that this argument is fallacious; experience has 
shown that however much care may be taken over the 
documents of carriage there is always a risk of loopholes 
for attack from several directions and, to put it at its low- 
est, the average carrier requires protection against the risk 
of having to contest at his own expense an action at law 
by an impecunious claimant, against whom he cannot re- 
cover damages even if he is successful. I think I may 
say without fear of contradiction that the insurance of 
such liabilities has on the whole proved well worth whil 
to those who have effected it. One point that I should 


want to make as an insured would be that in addition tof 


my normal cover I should also have a contingency cover 
up to reasonable limits protecting me against the failure 
of one of my employees to issue the necessary documents 
of carriage, provided that I had taken all reasonable steps 
to see that this was done. Obviously such a contingency 
cover requires an additional premium, since it goes out 
side the basis on which the premium for the original covet 
was fixed. The amount of such additional premium will 
depend upon the insurer’s estimate of the business orgal- 
isation of the air carrier, but unless it is a very low 
esuumate the additional premium should not be prohibi 
tive, and if a very low estimate is justified then the af 
carrier concerned would be wise to retire from busines 
while he is still solvent! 
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Fleet Ai Arm News: 
Military Aviation Abroad 


A Change of Name 


LICENCE agreement has been completed between Westland HE R.A.F. Station, Dhibban, will be renamed “ R.A.F. Station 
Aircraft, Ltd., and the National Stee! Car Corporation, Ltd., Habbaniva,’’ with effect from May 1 
Canada, whereby the latter company will manufacture Lysander . 
_ co-operation aircraft for the Canadian Government The Battles in Service 
tems involve a substantial cash payment to Westland Aircraft, FLIGHT of Fairey Battle medium bombers (Rolls-Royce Mer 
Ltd., and sliding scale of royalties lin) has just completed 500 hours’ flying (about 100,000 miles) 
‘ under service conditions his is in keeping with the policy of 
Travelling on Leave subjecting a flight of three machines from the first squadron to be 
S from April 1 free railway warrants for the purpose of travel equipped with a new type to a period of intensive flying 
ling on leave from their training centres to their homes or . > = ‘ 
other approved place of leave in the United Kingdom and return, Flying Accidents 
may be granted to apprentices and boys on the limited basis set HE Air Ministry regrets to announce the following accidents 
out below Sergt. Godirey Herbert Keates Hughes is missing and believed 
{i) Aircraft Apprentices.—Aircratt apprentices will be allowed two to have lost his life as the result of an accident which occurred in 
free return warrants during each complete year of training at a the Solent on April yo to an aircraft from Gosport 
taining establishment An accident occurre 1 at Waddington on April 22 to an aircraft 
(ii) Apprentice Clerks \pprentice clerks will be eligible for two of No. 44 (Bomber) Squadron, Waddington, in which Corpl. Leslic 
free return warrants during each complete year of training at the ridey jest his life and P/O. Thomas Donald Mackintosh Macdonald 
Record Office, Ruislip, and subsequently to one a year until they (the pilot) and A/C.1 Jack Martlew were slightly injured 
reach the age of eighteen An accident occurred near Crowland, Northants, on April 22, to an 
(iii) Boy Entrants [hese boys will be entitled to two free war- aircraft of No. 110 (Bomber) Squadron, Waddington, in which the 
rants during the first year of training and subsequently to one following occupants lost their lives: P/O. Harry David Green (the 
ayear until they attain the age of eighteen. pilot), Corpl. Charles James Badger, and \/C.2 Frank Howard 
2 = 
Royal Air Force Gazette 
. General Duties Brancl returning to duty with the Royal Marines (December 21, 1937) 
Fit. Lt. ¢ 1. Stewart is granted a permanent commission in that - 
rank (April 7) Royal Air Force Reserve 
The following F /O.s are promoted to the rank of Fit. Lt. on the - Goncunt Preis ial 
Gites tated , .. F he ; a. (a.m ~ ) (March 1); J. Shepherd Capt. J. J. Westmoreland (1.A., Ret.) is grante 1 COMMISSION as 
Smith (March 22); B. H. Boon, J. K \. Embling (seniority Fit. Lt Class C. (J ; 1 UN? WARtehned fe eennted : 
= sik xs "S Ghan Kk v. tebe So OMe A. in " (January 1 \ vitlock is grante 1 con 
January 4) (Apr 7 . : - Me ae mission as Fit. Lt. in Class C (March 18) 
{April 1 
Lt.-Cdr B. Buckley, R.N., Sqn. Ladr., R.A.F., ceases to be . " . “ _ 
attache a K.A.F. with effect from March 10 on return to Naval Auxiliary Air Force 
duty and is reattached to the R.A.1 is a Sqn. Ladr., with effect G ral Duties Bianch 
from April 7, and with seniority of January Capt. J. H. McCahon, No. 605 (Counry oF WARWICK BomseER) SOUADRON I , A. G 
RM., Fit. Lt. RAI relinquishes his temporary commission on Dennison is promoted to the rank of Fit. Lt. (March 1 
Royal Air Force Appointments 
General D Bianel Manston, 26.3.38 W. M. Graham, to No. 611 (W. Lan (B.) Sqn 
Group Caplai J. O. Andrews, D.S.0., M.C., to H.Q., R.A. Speke, 4.4.38. N.de W. Boult, to No. 615 (County of Surrey) (A 
Far East, Singapore; for duty as Senior Air Staff Officer, 19.3.38 San., Kenley, 4.4.38. J. D. Nelson, RK. G. Prier, to No \rmament 
Wing Comn wnders.—G Hi. Cock, M.C., to No. 1 School of Tecl raining Station, Acklington, 1.4.35 
mcal Training (Apprentices), Halton; for Administrative duties in R. L. Mills, J. N. McAuley, P. W. Bale, W. P Welch P. A 
No. 5 (Apprentices) Wing, 1.3.38. H. A. Smith, M.C., to No. 9 (B.) | MeWhannell, F. C. Scott, to School of G.R., Thorney Island, 4.4.35 
Sqn., Stradishall; to command, 1.3.35 r. M. Williams, M.t C. L. ¥. Wright, to School of \ir Navigation, Manston, 31.3.35 
D.F.C., to R.A.F. Station, Andover; to command, 21.3.38 
G. H. Harrison, to School of G.R Thorney Island; to command, 1 wae B 
44.38 Squadron Leader.—H. W. Capener, to H.Q., R.A.F., Iraq, Dhil 
Squadron Lea s \./Wing Cdr. R. Jope-Slade, O.B.E., D.S.C., ban; for Accountant duties, 1 S 
to H.Q., R.A. Iraq, DhibLan; for \ir Staff (Intelligence) duties, 
22.2.3. i). H. Carey, to No Armament Training Station, Ackling- Medical B j 
ton; ior Armament duties, 1.4.38. KR. L. Ragg, A.F.C., to H.Q., Squadron Leaders—J. Hill, to H.Q., R.A.F., Far East, Singa 
No. 2 (B.) Group, Andover; for Navigation duties, 1.4.35 A. H. pore; for duty as Deputy Principal Medical Officer Hygiene) 
Stradling, O.B.1 to Directorate of Personal Services, Air Minis- 28.3.38. G. W. McAleer, to R.A.F. General Hospital, Irag, Dhib 
try, 29.3.38. C. A. Bouchier, O.B.1 D.F.C., to H.Q., No. 11 (F.) ban: for duty as Medical Officer, 29.3.38 
Group, Uxbridge; for Air Staff duties, 28.3.38. S. H. Ware, to Flight Lieutenants.—]. R. Cellars, to R.A.F. Station, Ismaiha 
No. 211 (B.) Sqn., Grantham; to command, 30.3.38. R. J. A. Ford, Egypt, 10.3.35. L. M. Crooks, to R.A.F. General Hospital, Pales 
to No. 104 (B.) Sqn., Hucknall; to command, 30.3.38 tine and Transjordan, Jerusalem, 29.3.35. C. E. G. Wickham, to 
J. E. Allan, to School of G.R., Thorney Island; for Flying duties, R.A.F. Station, Amman, Transjordan, 2.3.38 
44.3. E. C. de V. Lart, to No R.A.F. Depot, Cardington; for 
Administrative duties, 4.35. R. J. Carvell, to No. 8 F.T.S., Mont- Denta! Bra 
rose; for Engineer duties, 31.3.38. R. K Haml lin, to No. 142°(B.) Flight Licutcnant.—D. P. Boy to RA! General Hospital 
oqn., Andover; to command, 7.4.38. TF. C. Sturgiss, to No. 51 (B.) Irac, Dhibban, 29.3.38 
3qn., Boscombe Down; for Flving duties 1.3.35 a : J 
Fight Lieutenants lt. QO. Horner, to School of Air Navigation, Chaplains B 
Manston, 26.3.38. L. V. Andrews, to School of Army Co-operation, Kev. J. A. Jagoe, to R.A.F. Station, Cranwell; for dut Chap 
Old Sarum, 28. 3.38 \. W. B. Wheeler, to School of Air Navigation, lain (C. of E.), 1.4.38 
Owing to the greatly increased length of these lists ax a result of R.A.F. expansion, ranks are confined to those of Flight Licutenant and abe 
“ ’ ‘ = 8 a) 
FOREIGN SERVICE NEWS 
a “ . bill on naval orders is expected in the not-too-distant futur 
American Expenditure ag eg lh ne lee gp inet hg gag mee ll erespe 
A! the oment the U.S. Government has 652 military aircrait ent. spare engine policy, or, in other words, to provide three spare 
on order and is in the process of contracting for 320 more. In engines for every four in service 
July more funds will be made available for further construction, in rhe recent appropriation of {600,000 for a naval dirigible the size 
keeping with the « imrent armament programme of the Los Angeles is interesting rhis airship is regarded rather as 
_Although in the past only a few companies were recipients of an experiment than the beginning of a new lighter-than-air pro 
Government busine in the military aircraft field, a wider group gramme. It is felt in official circles that it marks the last stand of 
of manuf cturers will now be affected, notably the deserving Bell, the dirivible in the United States and that the future of ich 
Seversky and Grumman concerns craft, so far as military Viation concerned, lies in the results 
The repeal of the Vinson-Trammel 10 per cent. profit limitation of the experiment 
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A Rotax 1,000-watt generator, as 
used on the Empire flying boats. 


HE following notes, arranged 

alphabetically under makers’ 

names, are intended to serve 

as a reminder of some of the 
items of equipment available to the 
commercial operator. As far as pos- 
sible the items covered have been 
confined to what may be termed 
‘‘optional equipment’’ as_ distinct 
from constructional components, 
though in certain cases it is naturally 
dificult to decide just where the 
dividing line falls. 

Constructional components’ and 
materials were fully dealt with in an- 
other special number of Flight—the 
British Aircraft Industry Number of 
December 2 last—while ground equip- 
ment for the air transport operator 
was dealt with in detail in another 
recent ‘‘ special’’—the Airports Num- 
ber of January 20 last. 


\IRCO, LTD., 109, Jermyn Srreet, S.W.1 

\mong the many accessories and items of 
aircraft equipment for which this firm are 
concessionaires may be mentioned B.G 
sparking plugs, rt screening harness, 
Prema instruments and the Detonindex, an 
engine detonation indicator 

ANGLO-AMERICAN OIL CO., LTD., 36, 
Queen Anne's Gate, Lonpon, S.W.1.—One 
ot the most vital factors in the success of 
a fuel—apart from quality—is its world-wide 
distribution. Stanavo is available at airports 
all over the world. In addition to Stanavo 
iviation fuels there are Stanavo engine oil, 
rocker arm grease and utility oil for hydrau- 
lic mechanisms, flap gears, retractable under- 
carriages, etc 

Stanavo can supply 100-octane spirit in 
commercial quantities to aircraft manufac- 
turers and airline operators. 

ASKANIA-WERKE A.G., Beriin-Friepe- 
Nau, GERMANY \skania aircraft  instru- 
ments, handled in this country by Rollason 
\ircraft Services at Croydon Airport, are 
famous not only for their quality but also 
for the almost infinitely comprehensive 
nature of the range, practically every type 
of navigation instrument being represented 
in addition to many different kinds of engine 
indicator. Askania instruments were used 
on the Dornier Do. 18 which recently made 
a record flight to South America. 

AVIMO, LTD., Taunton, Somerset.—This 
British concern is the exclusive licensee in 
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Some Accessories and Other Items 


Making for 


Speedier, Cheaper, Safer and More 
Comfortable Air Transport 


this country for the manufacture of “ Bron- 
zavia ’’ aeronautical equipment—the product 
of one of the leading French firms. Among 
the comprehensive range which they offer, 
the items having a more particular appeal to 
commercial airlines include two valuable 
safety devices—a highly efficient flame trap 
and an “ anti-flutter’’ control damper; and 
two important aids to economical working— 
a sand trap, particularly useful in lengthen- 
ing engine life when operating over desert 
areas or in the colonies, and an airscrew 
brake, which effectively stops the rotation 
of a defective engine and prevents more ex- 
tensive damage. 

Services operating on the trans-Andean 
route also standardise the company’s remark- 
ible oxygen-supply outfit for high-altitude 
flying. 

Avimo market in addition a high-pressure 
pipe coupling—a British invention—that com- 
bines errorproof efficiency with great rapidity 
and ease of connection 


BATTERIES, LTD., Hunt Exp Works, 
ReppitcnH.—Success in the production of an 
ultra-low-resistance type of alkaline accumu- 
lator now enables an all-steel battery to be 
used for engine starting as well as for cabin 
lighting on aircraft 

In this connection it is interesting to note 
that the Empire flying boats are equipped 
with Nife steel-plate batteries for starting 
purposes, as well as for the usual lighting 
and wireless duties [These batteries consist 
of eighteen Nife cells, type AMS5, made to 
the requirements of the Air Ministry and 
Imperial Airways, and are used in series for 
the 24-volt wireless, cabin lighting and land- 
ing light circuits. A tapping is taken off 
the same battery to each of the four 12-volt 
electric starters for the Bristol Pegasus 
engines. 

Nine types of Nife aircraft battery are 
listed. 


BENDIX, LTD., Tyserey, Brruincuam, 
produce a wide range of their well-known 
aircraft brakes in sizes from 3}in. to 24in. 
diameter and suitable for mechanical, pneu- 
matic or hydraulic operation. The all-metal 
construction removes any danger of over- 
heated tyres, and the combined wedge and 
servo shoe operation reduces fluid movement 
and air consumption to a minimum. 

Ground steering has been specially studied 
The Bendix differential control unit and 
thumb-operated control. lever has a_ three- 
phase operation allowing free rudder move- 
ment in flight, progressive braking for land 
ing and light brake applications for ground 
steering 

As adjuncts to their mechanically operated 
brakes, popular on the lighter types of air- 
craft, they supply mechanical differential 
units and telescopic brake controls which are 
light and easily mounted. 

It is stated that over 70 per cent of 


One of the wide 
range of Exide 
aircraft batteries 
(Chloride Electrical 
Storage Co., Ltd.). 


British-made aircraft operatin Nn comm 
cial airlines are fitted with Bendix brakes 
JAS. BERESFORD AND SON, LTp 





Cato Srreet Works, Brrain —Parti 
cularly important items of equipment in air 
line passenger accommodation, especially j, 
these days of ever-lengthening ite stages 
are the specialised products of this firm— 
lightweight toilet equipment signed for 


aircrait use. 
BRITISH THOMSON-HOUSTON co 
LTD., RuGspy.—Magnetos suitable for 


aero engines with from two t twentalen 
cylinders are manufactured by the B.T.-H 
Company in a specially equipped factory at 
Coventry rheir reliability is well demon 
strated by their performance i any not 
able flights 

B.T.-H. also make various types of electric 


Starters lor aero engines and cor 
use with air starters, air | 
etc 

Other B.T.-H. products of interest to the 


pressors for 


Wakes, gas starters 














commercial aircraft operator include Mazda 
lamps for aircraft lighting purposes 

HENRY BROWNE AND SON LTD 
StaTion Works, BarkKInG, Essex, map 
facturers of compasses for fit ears, ame 
makers of the well-known “ Sestrel” aero 
plane compasses he ‘‘ Sestrel I 4 has 3 
justifiably high reputation, a special “ Ses 
trel’’ micro-adjuster being a noteworthy 
feature [fhe compass is ad ted by a 
micrometer movement, giving great acce 
racy \ special locking device prevents any 
possible movement of the correcting mag 
nets which may be caused through viba 
tion. The ‘* Sestrel’’ Mk. 11 is also 
fitted with this highly sensitive rrector and 
locking device 

rhese compasses have playe vi 
in navigation on numerous ng 
flights 

CAMBRIDGE INSTRUMENT CO., LTD 
45, GROSVENOR Ptace, Lonpon, $S.W.1.-0! 
particular value to the commercial aircmit 
operator is the Cambridge aero ire indi 
cator, a flight instrument which analyses 
the exbaust gas from the I | shows 
this analysis on a scale ca t r-fue 
ratio over a range from 10 to 15. It provides 
the pilot with a contimuous guide, enabling 
the mixture ratio to be controlle ccurately 
at all altitudes 

Then there are the Cambri tempera 
ture-measuring instruments \ ir pres 
sure thermometers for oil or air temperatures 

inexpensive, robust dial instruments; elec 
trical resistance thermometers, for air tem 
peratures, enabling the temperatures at ¢ 
number of points to be read on one dash 
board indicator; and thermo-electric pyt 


meters for cylinder head temperatures 


CHLORIDE ELECTRICAL STORAGE 
CO., LTD., Cirrron JuNcTIoN, MANCHESTER 
‘ iS vide 





-The new ‘“ F2”’ range of “ Ex aif- 
craft batteries is very fully described ina 
catalogue issued by the makers Phis is 4 
range of ‘‘ non-aerobatic ’’ batteries which 


are, nevertheless, able to be tilted to am 
angle of 70° from the vertical thout msk 
of spilling 

Another “ Exide 
cial aircraft is a starting trolley I 
ground equipment, was dealt with in 
Airports Number of Flight (January 20) 

DENT AND CO. AND JOHNSON, LTD 
Linwoop, RENFREWSHIRE.—The firm as 
been engaged in the manufacture of te 
aircraft compass since the early days of fiy- 
ing. Products comprise all British Al 
Ministry types of compasses of up-to-date 
design This firm also manufactures a” 
supplies special alcohol-resisting paints @ 
use in the production of aircraft compass® 
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for ALEXANDER DUCKHAM AND CO., manuiactured to specification D.T.D. 109, ind there is also a selection of radio-screened 
} LTD., DuckHam House, 16 anD 18, CANNON are being supplied in large quantities to the types 
Srreet, LONDON, E.C.4, are manufacturers Royal Air Force units at home and overseas KELVIN BOTTOMLEY AND BAIRD, 
of Duckham’s Aero N.P.5 (engine lubricat- IRVING \IRCHUTE OF GREAT LTD,, Basincstoxe, Hants, are busy de- 
ing oil), which not only conforms to, but, it BRITAIN, LTD., LetcHwortn. Herts veloping and manufacturing various instru- 
is claimed tually surpasses, the Air Minis For obvious reasons, the orthodox type of ments of particular value to civil aircraft 
try’s specification D.T.D.109. parachute finds no place in commercial air- operators 
They are also suppliers of all kinds of craft. The Irving Company, however, sup- The most celebrated .instrument of this 
Commer. greases and special lubricants likely to be plies a special chair-type parachute, which group is the K.B.B.-Kollsman sensitive alti- 
brakes wanted in commercial aircraft maintenance is incorporated in the upholstery of the seat, meter, an aneroid altimeter which gives a 
» LTD, DUNLOP RUBBER CO., LTD., Fort completely out of sight except for the pilot trustworthy information as to his cor 
.—Parti Dextor, BrRMINGHAM, manufacture a com shoulder straps rect altitude rhis instrument has in actual 
nt im air. plete rang of aircraft landing tyres and This is becoming increasingly popular, as fact been used by itself in the making of a 
cially ig wheels, tail-wheel equipment and _ brakes it is very easily put on in emergency and blind landing on a known aerodrome 
© stages, (both pneumatic and hydraulic), together the adjustable lap strap makes it specially \mong engine instruments a new design 
iS irm— with equipment for the operation of subsi suitable for lady passengers. When the para of boost gauge attracts attention by the in 
ped for diary services chute is used in emergency the upholstery genious manner in which the operating 
The range of tyres and wheels is extremely, becomes a cushion to the harness during the mechanism is protected from the dangers of 
N CO comprehensive, and is suitable for aircraft descent. condensed ¥ os _— bp ce The . iech- 
for a ae rom the smallest single-seater to s inisim 1s reTMetucaHy SEQ 1EC within t 
notes ai Be passenger transport ae hine vet J VW vagy tang ts LI De. 30, vacuum chamber, the rear wall of which ts 
B.T.-H built. Brake equipment is also provided Cuester Street, Lonpon, S.W.1.—Thi Link made in the form of a corrugated diaphragm, 
\Ctory at either hand or foot operated hydraulic sys Trainer (manufactured at Gananoque, On on the outside of which the boost pressure 
demon. tems for aircraft of light and medium weight, a . a and a this co — plays. The angular movement of the in 
iny not- and pneumatic or high-pressure oil-operate l "7 tn 4 1 mer pete oe e cont Sensor pointer ss Wansmutied rs the exterior 
systems for larger types of aircraft “« adage 7S Td ct ee ‘ A vee visible pointer ; y the simple dev act ol ik 
{ elect . ‘ i vides a Stamccad “TOK , ning in Ob ing, in elfect oth pomters in the for ol 
= FEKRANTI, LTD., HoLirnwoop, Lancs fying and blind landing. In Great Britain caidas semmmened — 
starter have introd coe aR interesting new air-speed ind the Dominions every unit in the Air Reverting to flying instruments proper one 
indi stor. By careful attention to design Force is to be supplied with a Trainer and mene » an improved tyne of rate-of 
t to the and by the use of Monel K for diaphragms in the United States the civil aviation climb meter .in which the. air chamber is 
Mazd it has been possible to eliminate the usual vuthorities encourage all transport pilots to made integral with the instrument : 
d 2 bi-metal temperature compensator and to spend 15 out of 20 obligatory blind-fiving THE KORECT DEPTH GAUE 
secure increased accuracy. hours per annum in the Link Trainer. The , rD Py - + Pate <a ~ k. nes 
LTD. An engine speed indicator having novel United States aviation insurance authorities cel ve : a yeti oe ~—voen 
mano- features has also been produce | The design insist upon all transport pilots of aircraft = rT, IA ND N 3 I apecs ise im i 
, aims at reducing errors due to friction and insured by them doing a Link Trainer test eS — naga gap 
aeTo lick of balance by a special arrangement of every 60 days Ir-speed = Imaicator pressure 
4 has a control spring and careful design of all slid- fhe running cost of the Trainer is 2}d. an RREIES GR, om nd have recent 
1 “Ses ‘oapepeine tem a we hghcoeurse ponte put on the market t continu reading 
P “a me i Lee . "ee res nour nd its maintenance ¢ t ire negh depth gaus the Nutsford Mk. VIII 
eworthy \-fuel pressure gauge of robust design 1s gible fhe only expenses are in first pur a - , =. 
| by a likewise being manufactured. It contains a chase and the salary of a good instructor \ssociated with them is the Self Pris 
‘ g ! fr: Tine 
t accu jourdon tube of generous proportions the latter is essential. shor 1 — a paenniean a rs : 
nts any Lastly, an electrical engine thermometer is > : specialise in fuel pumps of the fabne ch 
ig mag a thermo-couple-operated D.C. instrument, K.L.G. SPARKING PLUGS, LTD., Put phragm type 
1 vibra compensated for ambient temperature ney Vite, Lonpon, S.W.15.—These famous LODGE PLUGS, LTD., Ruasy Che 
is also changes There are also radio instruments sparking plugs, to which the aviation world creasing use of ultra-short-wave radio in air 
tor and GALLAY, LTD., Vutcan Works, Epc needs no introduction, nave enyes a vital —_ mescemtntes Ge com] lete screening of 
: WARE Roap, LONDON, N W 2.™ Although the part me countless “> fligh ee “<< a ~ a ill b p- say = ee _ 
tai part majority of Gallay products (e.g., radiators, many oy commercia roe — sey the p — sha ~ a to remove — ’ 
AIStANCe oil coolers, fuel tanks and sheet-metal parts) ire made in a range of 12, 14 and 15 mm. to rep we im, the — xlge | Ss are 
eume. under the heading of constructional sizes to meet all aero engine requirements, so designed to make this possible 
, LTD components, one item concerned with radi 
Ol tion qualifies for a place in the present re 
aircratt view. That is the Gallay cabin heater. The 
re indi- firm's patented systems, it is stated, have 
nalyses been developed under exceptional service 
| shows conditions and the results obtained have 
air-fuel given the utmost satisfaction 
rovides GENERAL ELECTRIC co., LTD., 
nabling Kincsway, Lonpon, W.C.2.—Though pri- 
urately 
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marily famed as suppliers of ground lighting 
equpment, G.E.C. also enter into aircraft 
lighting, notably as makers of ‘ Osram” 
lamps tor landing, navigation, cockpit and 
cabin lighting. Such equipment has been 
used on many notable flights, virtually from 
(to coin an Irishism) ‘‘ The earliest days of 
night fiving.’’ 

Lamps for indicator signalling systems for 
aircratt control cabins are another G.E.¢ 
speciality, and Cambria and Caledonia are 
80 equipped. 

GERM LUBRICANTS, LTD., Crry-Gatr 

oust, kinspury Square, Lonpon, E.C.2, 
market two standard oils for the lubrication 
of aero engines, and these are available at 
over fi aerodromes in Britain as well as 
t many aerodromes abroad. ‘‘ Germ Motoil 
XH,” tl summer grade, is in many in- 
stances used all the year round, and ‘“‘ Germ 

is for winter and use under 
of extreme cold 
se oils are manufactured on the 
r increasing the 
oiline ss, ’ and their com- 
paratively flat viscosity curves have made 
them extremely popular 

FRANK HOW AND CO,, LTD., TroGcon 
Wrarr, CarNwaTtH Roap, FuL_nam, Lonpon, 
S.W.6, manufacturers of Trogon oils, are 
actively engaged on a very large contract 
which has been placed with them by the 


British Air Ministry Trogon aero oils, 








hcombe process f 





vital property of 





The cabin of a photographic survey D.H. Dragon equipped with the radio-contro!ied 


P.B. automatic pilot described in the Marconi paragraph on page 428. 


The 


auto pilot is in the centre. Other special survey equipment is seen in this picture 
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The Lodge radio-screened plug, first to be 
made in England with the screen forming an 
integral part of the plug itself, is scientifi- 
cally designed and is claimed to be com- 
pletely opaque to electrical radiation. The 
materials used make the plug suitable for 
all aircraft, including seaplanes, the plug and 
cable fittings being rain- and spray-proof 
and resistant to the action of salt atmo- 
s}-here.. Alternative cable fittings can be 
supplied, e.g., for conduit-type, screening 
hurness or for metal-braided cable. 

MARCONI’'S WIRELESS TELEGRAPH 
COMPANY, LTD., Exvecrra House, Tempte 
Piace, Lonpon, W.C.2.—Among the special- 
ised accessory equipment developed by the 
Marconi Company during the last twelve 
months the most important, without doubt, 
is the linking apparatus which enables the 
wireless direction finder to be utilised in 
connection with the P.B. Deviator auto- 
matic pilot. 

Among the possibilities of this device is 
its obvious value to air survey companies 
in assuring that aerial photographs are taken 
with the greatest accuracy on a _ predeter- 
mined line. In relieving the pilot of unneces 
sary duties and enabling him to devote his 
attention to navigation and to have periods 
of rest from the strain of long spells at the 
controls it may also come in time to be a 
standard fitting on airline machines: Fur 
ther, 1t may yet prove to be an approved 
means of holding an aircraft on to the track 
of approach and landing beacons 

Ihe Marconi Company have also done 
some valuable working during the last year 
on the study of bad-visibility landing prob- 
lems. They have carried out some very in- 
teresting experiments with altimeters and 
have developed an_ ultra-sensitive model 
which, it is stated, is free from hysteresis 
and temperature errors 


Tricoloured 


MECHANISM, LTD., 6a, GeorGe Srreer 
Croyvon, Surrey.—lor some years past 
this arm has been steadily consolidating its 
position as manufacturers of aeronautical 
instruments Its tricoloured navigation 
lamps are known the world over uncer the 
name of ‘' Demec.’ \nother of its products 
in the shape of a pre-set landing light of very 
light construction is also well known 

\lso, for a nthtumber of years the design 
and construction of gyroscopic instruments 
has been concentrated upon, and an artificial 
horizon, together with various types of dire« 
tional gyroscopes and pitch azimuth indi- 
cators, have been produced; the manufactur 
ing rights are vested in Smiths Aircraft 
Instruments 

DAVID MOSELEY AND SONS, LTD., 
Cuawve. Firtp Works, Arpwick, MANCHEs- 
TER, 12.—Special aircraft seat cushioning em 
bodving the firm’s famous ‘ Float-on-.\ir 
principle has been developed for air-line 
work, and is fitted in the Empire fiving 
boats. Koll and bounce in bumpy weather, 
it is claimed, is eliminated, as the seat is 
divided into four tubular portions, each com 
municating with the other by a slow-acting 
air vaive 

Ihe cushions are remarkably low in 
weight, the seats in the Empire boats weigh 
ing only 1 lb. 8 oz. and the backs 12 ©z., 
making a total of 49 Ib. 8 oz. for the twenty- 
two seats. These seats are convertible into 
mattresses for night-flying and also act as 
efficient lifebelts for emergency use 

NATIONAL BENZOLE CO., LTD., Wet 
LINGTON House, Buckincuam Gate, Lonpon, 
S.W.1.—The yellow wing-headed pumps of 
National Benzole Mixture are familiar on 
almost every British aerodrome. Particular 
advantages of benzole, it is claimed, are its 
quick response to the throttle and high 
volatility rhe latter causes it to vaporise 
immediately in the cylinders even at very 
low temperatures, thus ensuring easy start- 
ing. 

The close connection which National Ben- 
zole has with coal, iron, steel and other 
staple industries of Great Britain greatly in- 
fluences its popularity among flying people 
and motorists. 

NEGRETTI AND ZAMBRA, 38, Hotsorn 
Viapuct, Lonpvon, E.C.1.—This_ world- 
famous firm of scientific instrument makers 
ig responsible for an extensive range of air- 
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craft instruments, among them being some 
of special interest to the commercial opera- 
ter, which are very fully described and illus- 
trated in a recently issued catalogue. 

Items include air temperature thermo- 
meters (mercury-in-steel and nitrogen-filled), 
boost gauges and diaphragms, fuel and oil 
pressure gauges, oil temperature, air-intake 
and radiator thermometers and precision 
altimeters. 

OLDHAM AND SONS, LTD., Denton, 
Mancuestek.—Built throughout to meet all 
requirements of Air Ministry specifications, 
Oldham aircraft batteries are made in two 
2-volt, one 6-volt and three 12-volt types 

Discharge curves published by the makers 
indicate unusually high efficiency under 
heavy duty. 

P.B. DEVIATOR, LTD., 42a, SyvDENHAM 
Roap, Croyvon.—The P.B automatic 
hydraulic control apparatus is an automatic 
pilot of which simplicity and efficiency are 
the keynotes. -The total weight is under 
60 Ib., and it is stated that the only main 
tenance required during a year consists of 
oil replenishment and filter cleaning. Its 
duties, efficiently performed, are those ex- 
pected of a good automatic pilot, e.g., reliev- 
ing the pilot of physical strain and leaving 
him free to attend to navigation; increasing 
passenger comfort in bumpy weather; and 
keeping the aircraft on an accurate course 
for aerial survey work 

\ notable development is the successful 
issociation of this automatic pilot with radio 
control from a ground station; a reference 
to this development will be found in the 
Marconi paragraph in this review. 


THE PALMER TYRE, LTD., Tames 
House, Mittpank, Lonpon, S.W.1.—In addi- 
tion to its full range of landing equipment 
the Palmer Company is now making a num- 
ber of useful and interesting accessories, in- 
cluding non-slip rubber matting, rudder-bar 
toe-straps, inspection-hole covers, footrests, 
etc The Company is in a position either to 
develop designs suitable for standardisation 
or to meet individual requirements 

rhe comprehensive range of Palmer tyres, 
wheels and brakes is well known throughout 
the industry, and it is interesting to note 
that 1938 is the twenty-fifth anniversary of 
‘Safer Landings on Palmer Tyres,’’ the first 
specially designed tyre and wheel unit for 
aireraft having been made in 1913 

rhe latest Palmer power hydraulic brake 
controls have been fully approved by the Air 
\innistry 

PETO AND RADFORD, 50, Grosvenor 
(,;ARDENS, LONDON, S.W.1.—Both ** aero- 
batic "’ and “ non-aerobatic ’’ aircraft bat- 
teries are manufactured by this firm, but 
only the latter category, of course, concern 
the commercial operator, as does the 

Dagenite '’ ground-starting battery de 
scribed under the heading of ‘‘ Ground Equip- 
ment "’ in our recent Airports Number 

It is stated that ‘ Dagenite ’’ accumula 
tors are fitted almost exclusively as original 
equipment by British aircraft manufacturers, 
and the makers have been supplying the Air 
Ministry for over twenty years. There are 
many special features embodied 


Cartridge Starting 


PLESSEY CO., LTD., VuicaraGe Lane, 
ILForp.—Apart from the radio equipment 
with which it made its name in the aviation 
world, the Plessey Co. is now responsible in 
this country for such well-known accessories 
as the Coffman cartridge starter, Breeze ex 
haust gas analyser and Pesco pumps. Some 
of these items were briefly described in 
Flight of April 14 last 

R. B. PULLIN AND CO., LTD., Puenix 
Works, Great West Roap, BRENTFORD, 
Mrppiestx.—In designing the Pullin elec- 
trical turn indicator, it was the object of the 
manufacturers to produce an indicator which 
would be free from the disadvantages in- 
herent in venturi-driven instruments (e.¢., 
ice formation, entry of moisture, foreign 
matter, etc.), but at the same time to provide 
one which, though electrically operated, 
could be placed in close proximity to the 
compass 

By means of a patented form of motor all 
troubles previously existing have been over- 
come. The instrument is compact, light and 
simple in overation. It is designed to be 
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flush fitting and to occupy little s 
facia board. 
RADIO TRANSMISSION EQUIPMENT 


© on the 


LTD., New Roap, Mitcham JuNction, Log 
DON, have produced a transmitting ang 
receiving apparatus which is capa of adap. 
tation to many different conditions, although 


the separate units are standardised and 


therefore, can be sold at a _ price Within 
reach of the small airline operator This 
equipment is particularly suital for in. 
ternal lines and charter compani 

The basic apparatus and its variants are 


designed for transmission of C.W., McC w 
and telephony over a wave range of 600 to 
950 metres with seven-spot wave in that 
band. The power output is 45 watts CW 
telegraphy and 12 watts telephony and 
MCW 

The receiver has a wave range of 600 to 
1,545 metres and has single-knob tuning con. 
trol rhe sensitivity is 4 to 6 microvolts for 
full output in headphones, which will ensure 
zood reception under adverse conditions 
The equipment can be used with fixed or 


trailing aerial The total weight of the 
transmitter and receiver equipment does not 
exceed 26 Ib., with an addition 2 Ib. for 


the remote-control unit, and 35 | for the 
rotary transformer, when these are required 


RAGOSINE OIL CO., LTD., Woopnouse 
Lane, Leeps, 2, one of the oldest lubricating 
oil manufacturers, have within recent years 
built up a complete service for the aviation 
industry They supply oils and greases to 
all D.T.D. specifications 

The operator will be interested in pene- 
trating oils, in “‘ Rust Cut,’ rust preventives 
and hydraulic brake fluid, and, of course, in 
**Minix’”’ aero oils (approved by the Air 
Ministry and leading engine manufacturers 


Ingenious 
RECORD ELECTRICAL CO LTD 
ALTRINCHAM, CHFSHIRE, manufacture elec. 
trical r.p.m. indicators for aircraf The 


Record indicator is simple in conception, con- 
sisting primarily of an engine-driven genera 
tor and a voltmeter which acts as the indi 
cating unit 

The indicator can be placed at almost any 
distance from the generator, since the resist 
ance of the leads is negligible: it can also 
be duplicated without extra complication 

It is stated that the only attention r 
quired is cleaning of the commutator after 
500 hours 

REID AND SIGRIST, LTD., Snaxnow 
CORNER, NEW MALDEN, SURREY Pioneers in 
the design and manufacture of the turn indi- 
cator as we know it at present, this firm has 
also developed a combined turn and lateral 
level indicator known as the Gyorizon. By 
the simple expedient of extending the tum 
needle, adding a pair of ‘ wings to it 
and arranging for a visible liquid lateral 
horizon in the dial immediately behind, the 
firm has produced an instrument which, 


while providing all the essential indications 
in a fairly easily understood form, may also 
be used for fiving in all possible attitudes, 
including the inverted position 

With either the standard turn indicator or 
the Gyorizon it is usual to fit a fore and 
ift level or pitch indicator, and tl pro- 
luced by R. and S. is one of the best-known 
examples 

R.F.D. CO., LTD., Sroxe Roa 


(,UILD 


FORD, SURREY Among the endless array ol 


items, mostly of the fabric, wire ar rope 
variety, made by this firm, several are ol 
particular interest to the commenrci: opeTa- 
tor, as, for example, marine gear (sea 


anchors, etc.) for flying boats, and, in the 
case of passenger ¢ ibins, safety belts 

ROTAX, LTD., Wutespen Junction, 
Lonpon, N.W.10.—Chief among the items in 
the latest Rotax catalogue of interest to the 
commercial aircraft user are nu etos, 
generators and starters 

\ rotating-magnet machine fitted with the 
new Alnico magnet is supplied for the Pob- 
joy Niagara engines For larger engines 
there is the now well-tried S.P. o-6 m eto, 
which has heen adopted for the Pegasus rot 
These magnetos are giving excellent service 
on the Empire boats. A new o-cylinder mag 
neto for the Perseus 12C., 





to be used on 
the new D.H.95, will be available short! 
500-watt and 1,000-watt Rotax engine 
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rs with suitable fully screened 
yoltage regulators are used on Empire boats 
ad A.W. Ensigns whilst smaller 150-watt 
generators are used on Pobjoy Niagara en 


gne> . 
Practicall, all the electric starters fitted 
to pre sent-c aero engines, it is stated, are 
d Rotax manufacture Phere are many 
types suit e for such engines as Pegasus 
Gipsy Major and Gipsy Six, 

These are all of the direct 


driven gen 


and Mere 
Cheetah X, et 
qanking tv 
Amongst the 
Rotax range ol 
pumps for operating 
ments; I iwation 


many other items in the 
equipment are vacuum 
blind-flying instru- 
lamps; batteries; 


switches, and undercarriage motors 
L. A. RUMBOLD AND CO., LTD.,, 


Piace, KitsurN, Lonpon, N.W.6, 
awe pioneers and specialists in aircraft in 
terior fittings, lightweight chairs, beds, 
tables, cabinets, parcel racks, ashtrays, et 
Complete cabin furnishing and upholstering 
are carried out and, it is stated, Rumbolds 
have contracts to carry out this specialised 
production on practically all the makes of 


KINGSGAT 


dvil aircraft in Great Britain Cabin 
slencing is another big feature of the busi 
bess 

SHELL-MEX AND B.P., LTD., Sueu 


Mex House, Victoria Empank™Ment, Lon 
pox, W.C.2 The new lubricating oil re- 
fnery at Shell Haven, Essex, claimed to be 
the most modern in existence, is now pro 
ducing AcroShell ‘‘100,"" an addition to the 
existing grades of AeroShell oils and de 
signet to meet all the requirements of the 
D.T.D.109 specification This oi] has re 
ceived the full approval of the Bristol \ero 


plane Co. for use in all Mercury an egasus 
engines under both temperate and trop 
conditions 

\lso produced by the same plant is the 
new Shell D.T.D.100 oil, for which the Au 
Ministry | recently placed a contract for 


a substantial proportion of the requirements 
of the R.A. 

SHORT AND MASON, LTD., Macponarp 
Roan, Lonpon, E.17, are now producing, 
amongst their many instruments, a chainless 
type boost gauge of small diameter, the dial 
It is actuated from 

diaphragm and 


simplified 


measure;nent being 2)in 
a specially heat-treated 


chainless movement of new and 


desig: Cheir air-speed indicator is also fur 
nished with this specially heat-treated dia 
phragm. Their well-known altimeters, too, 


are now of the chainless movement variety 


and the introduction of the special dia 
phragm, it is stated, reduces lag to the 
Minimum 


Among other instruments, Short and 
Mason are sole concessionaires for the 
turn and bank indicator made by 5S. G 
Brown, Ltd , of Acton 


Oil for the R.A.F. 


SILVERTOWN LUBRICANTS, LTD 


Brown 


Minoco Warr, West SiLvertown, Lonpon 
Ea are manufacturers of Speedolene vere 


oil and Silvertown P.4 aero engine oil, bothe 
of which meet Air Ministry specification 
D.T.D.109 Ihe former is claimed to ex 

ceed the specification by a wider 1 


Margin 


than any similar lubricant and is approved 
by all British aero engine builders, while it 
iS Stated that Silvertown P.4 has been 
adopted by the Air Ministry for the total 
OVETSE ind the Southern Area require 


Roval Air Force during the 
next twelve months, this proportion repre 
senting more than half the total Service re 
quirements 

Silvertown are also manufacturers of ‘ Sil 
arcti oil to Specification D.T.D.44B 
which is recommended by the Bristol Com 
pany for hydraulic controls, and they have 
just produced ‘* Silarctic ”’ to Air 
Ministry Specifi ition DI 

Speedolene Aero Oil is on 
cipal aerodromes in this country 

SIMMONDS AEROCESSORIES, LTD., 
Great West Roap, Brentrorp, Lonpon 
Apart from the many constructional items 
which Simmonds produce, mention should be 
made in this instance of Simmonds-Goudim«e 
havigational instruments, which include the 
well-known three- and four-vector course cal 
culators, and of a new heis 
comput r for isothermal 


ments of the 








t and air-speed 


id I.C.A.N Iti 
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meters Other products include Wonde 
grip ’’ non-slip aircraft flooring 
SMITH’S AIRCRAFT INSTRUMENTS, 


CrickLewoop, Lonpoxn, N.W \mongst 
the extensive range of Smith instruments of 
particular interest to the comm 
tor are the new artificial 
less "’ rate-of-climb indicator, 
contents gauge equipment, flap- an 
position indicators, time-of-flight clock and, 
of course, the automatic pilot 

\n interesting feature of the artificial hori 
fact that the instrument continues 
to operate undisturbed during and after a 
complete revolution in the rolling axis of 
the aircraft. For machines in the non-aero 
periect functioning for turns 
up to go deg. bank is therefore assured 

The latest type rate-of-climb indicator is 
self-contained, the capacity 1 by 
the instrument case itself, which, of course 
means real saving in space and weight 

The electrical fuel 
ment has been fitted to a great 
Service machines, and already 
reliability The latest development is a five 
wire system with constant-reading meter 
From this equipment have been developed 
the flap-position indicator and the 
position indicator, which have also 
fitted to a number of Service aircraft 

\ time-of-flight cleck becomes of increas 
ing importance in lind flving and flights 
lasting the approximate range of — the 
machines 

Having served its 
Royal Air Force, the 
building up a considerable list of 





zon is the 


batic category 


being forme 


contents gauge equip 
number of 


proved its 


chassis 


been 


apprenticeship in the 
Smith automatic pilot 


is now 


successes. In addition to its adoption by 
the French Air Vorce, a licen has beer 
negotiated for its manufacture in Italy 

THE SPERRY GY ROSCOPI COM 
PANY, LTD., Great West Roap, Brent 
FORD, MIDDLESEX, specialises in blind-flying 
equipment, outstanding among which are the 
following 

he Gvyvropil standard equipment on 


the Empire flying boats and Iso on the 
Ensign and Albatross, is stated to be the 
pilot in the 
with very 


widely used automat 
world It will fly an aircraft 
vreat accuracy for long periods 

Gvro Horizon, giving a constant pictur 
to the pilot of the attitude of his aircrat 
with relation to the real 


horizon 
Directional Gyro, which 


most 


gives an 1bso 


lutely dead beat indication of course, and is 
quite unaffected by normal turns, so that 
changes of course may be made with great 
accuracy 

{nti-Vibrvation Panel, which provides the 


ideal mounting for the Sperry gyro horizon 
ind directional gyro and that any 
vibration which may be transmitted to the 
instruments is so small as to be negligible 

in mstrument 


ensures 





Venturis for produci 
drive vacuum 

Vacuum Relief Valves 
n the system close to the 
ments and set to ensure that the ideal 
vacuum is maintained operating 
conditions 

STANDARD 
CABLES, LTD., 
wycH, Lonpon, W.C.2.- 
transmitters and receivers, and apparatus 
lesigned for military aircraft, there are a 
number of Standard equipments of interest 
to the commercial operator Among them 
may be mentioned three aeroplane trans 
mitters of 20 watts output for working on 
CW/MCW and telephony. The R 
on 40 to 80 metres, R.4 on 550 to 1,100, and 
the R.9 on six spot wavelengths between 600 
ind 932 metres 


which may be fitted 


vacuum instru 
under all 
PELEPHONES AND 


ConxauGcut Hovst \LpD 
\part from ground 


2 operates 


Then there are three well-known [D/I 
equipments The R.206 forms an auxiliary 
D/F attachment to precede any receiver 


revolving direction finder, is in 


R.9 is a small 


The Rs, a 
effect a radio compass The 
1)/F receiver of great lightness, embodying 
. homing indicator. 

rRINIDAD LEASEHOLDsS, LTD., 1 
Lonpoxn Watt Buitpincs, Lonpon, E.C.2, 
the British oil company with its oilfields and 
refinery in Trinidad, B.W.I., are included 
in the Air Ministry list of approved firms for 
the supply of aviation fuels. These include 
D.T.D.224 (77 octane) and D.T.D.230 (87 


octane). 
Also, this company’s standard No. 1 grad 
Regent Super petrol (72 octan ind Regent 


Benzole Mixture (74 octane) are used for a 
number of civil aircraft engines 


Lubricational Variety 


rHE VACUUM OIL CO., LTD., Caxton 
Houser, Lonpon, S.W.1 Type tests on the 
latest high-performance aircraft engines have 


been carried out successfully with Aero 
Mobiloil, which, it is stated, is approved 
by every Lritish aircraft engine builder 
Another product of the Vacuum Oil Com- 
pany, Mobilgrease No. 2, has been adopted 
for the lubrication of v.p. and c.p. airscrews 


with which these engines are equipped 
Other consistencies of Mobilgrease have been 
developed to meet the exacting requirements 
of modern aircraft and are 
instruments, 


The well 


recommended for 
flaps, etc 
known grades of Aero Mobiloil 
Band for winter and Green 
summer are obtainable at every 
principal 


controls, landing gear 
in “ Red 
Band for 


airport and all the verodromes in 


the British Isles 

( ( WAKEFIELD AND CO., LTD. 
Wakeriftp House, Lonpon, E.C.2, are an 
Ul-British firm of specialists in lubrication. 


rheir well-known Patent Castrol 
obtainable in all civilised countries, 


established for themselves an envi 


ero engine 
oils are 
nd have 
able reputation 

In March, 1935, the firm announced latent 
Castrol, of feature is 
the presence of oil 


which the exclusive 


soluble compounds of 





chromium, Cr (C,,H)COO ind—stin Sn 
(Cy H,..COO Ihe chro inhibitor pro- 
tects the cylinder walls against chemical 
corrosion by the products of combustion, 
ind the tin compound retards the oxidation 


of the oil in use, which would otherwise cause 
, 


nige lor on 


To-day Patent Castrol XXL, or ¢ trol 
vero C is recommended or approved by all 
the leading aero engine 1 ers and mony 
famous aircraft constructors 

THE WESTON ELECTRICAL INSTRU- 
MENT CO., Kincston By-Pass, Totworra, 


SURREY, supp a range of thermometers 
for use on aircralt These are { the elec 
trical tvpe and have the considerable advan 
tage that they require only a flexible wir 


instrument and the 
perature is to be 


connection between the 
point at which the ten 
measured 

These thermometers are of two varieties, 


namely, { thermocouple-type for use on 
engine cylinders, and (b) a resistance bulb 
type for measuring lower temperatures 

In addition, there is available an electrical 


tachometer ior the measurement of engine 
speed 
Photographic 
WILLIAMSON MPG, CO., LTD., Litcn- 


WILLESDEN GREEN, LONDON, 
quite important aspect of 


I 
tion is that ol 


FIELD GARDENS, 
N.W..10.-—-One 

commercial avi verial photo- 
sraphy his can, in general, be 


‘ divided 
into two namely, vertical survey 


sections 


work and commercial oblique photography 

\s usual, the Williamson Mig. Co. produce 
cameras to cover the needs of both these 
types of photography For the vertical sur 
vey work the famous Williamson Eagle LI 
ind Lagle IV cameras are predominant and 
the use of an all-metal louvre shutter which 


completely eliminates ¢ tion of distor 


ny que 


tion is of paramount importance Picture 
sizes are cither 5in. by 5in. or 6jin. by &Sfin 
ind full instrument records are available on 


both types of camera 





For commercial oblique photography Wil 
liamson have recently produced a new and 
improved design known as the Universal 
camera rhis camera takes either plates or 
films and with the latter a pecial film 
magazine supplic incorporating a pre 
sure plate together with a chest-operated 
winder 

THE Y. S. ¢ LTD., 13, Tuavies Ixy, 
Hoisorn Crrcus, Lonpon, E.C.1 Che bril 
liant vet diffused light of the Holt wing-tip 
flare is still unequalled for giving the pilot 
an all-round view in case of emergency at 
night Ihe new type H.10 is extensively 
fitted to training machines, as well as being 


used in civil aviation 


An enormous improvement is made by the 


new approved type of Holt flare to specifi 
cation No, 22/M, whicl ves proximately 
0,000 C.p 
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BROADBENT AGAIN 


Miss Fean Batten’s Australia—England Record 


Broken by Nearly Fourteen Hours 
Interlude 


Y flying solo between Darwin and Lympne in 5 days 4 hr. 

21 min. Mr. H. F. Broadbent has beaten Miss Batten’s 

record by 13 hr. 54 min. He was flying a specially 

tanked v.p. Vega Gull and, as such record-breaking goes, 

he took things fairly easily. In fact, he told us, the only 

really concentrated night flying which he did was that between 

Jodhpur and Basra, a section which he flew between 8 at night 
and 8 in the morning (local times). 

Over the first section of the journey he was fairly well ahead 
of Miss Batten’s schedule, and at Calcutta, where he remained 
for twelve hours, he had 600 miles in hand. Thereafter he was 
something like 400 miles behind, a distance which he slowly 
recovered until reaching Naples, where Miss Batten rested, 
while Mr. Broadbent flew right on. 

On the whole the weather conditions were fairly good, 
though he actually left Darwin in low cloud conditions and 
flew blind for nearly an hour. The weather reports were, how- 
ever, favourable, and after this initial unpleasantness he flew 
the Vega Gull at 8,oooft. in good visibility to Sourabaya. On 
the way to Singapore there were a few scattered thunderstorms, 
and on the tollowing day all went well until he reached Tavoy, 
where he ran into the south-west monsoon. He was forced 
to fly right down on the surface until reaching Rangoon and 
beyond along the coast to sandoway 

From Rangoon as tar as Damascus there were strong head- 
winds whicn varied between 15 and 50 m.p.h. at operating 
height. Over India he had to fly at 11,000ft. to avoid the bumps, 
and his landing at Jodhpur was not according to schedule. 


Nearly Home 

The landing at Nicosia, Cyprus, was another unscheduled 
one. The forecast at Athens was not good and Mr. Broadbent 
decided that he would only fly through if he could do so in 
daylight. As it happened, the headwinds delayed him. He 
spent some thirteen hours in Cyprus. On the previous section 
he had flown nearly 4,000 miles without sleep, and virtually 
without food. However, as he realised that the record was 
so near, he was not prepared to risk failure through fatigue. 

Between Nicosia and Italy the weather was perfect, but as 
he approached Rome he ran into a severe storm in which the 
bumps were so terrific that he had to throttle back to an air- 
speed of 80 m.p.h. and was forced down to 20o0ft. At Rome 
he had to wait nearly an hour because two transport aeroplanes 
were being brought in on radio bearings, but he was eventually 
permitted to depart after the first machine had got down safely. 
Low cloud on the south coast of France forced him to make a 
detour, but, generally speaking, the weather across France was 
fairly good, and from Lyons to Gris Nez he merely followed 
the beacons. At Lympne the cloud height was about 2ooft 
and he suffered a few worrying moments when he was unable 
to see Lympne beacon, which, from his greater height, was 
naturally obscured by the local low cloud 

Had it not been for very strong headwinds of the 60 and 70 
m.p.h. order on the Sydney-Darwin section it is probable that 
the solo Sydney-London record would have been broken 
However, he had to land at Winton as well as Cloncurry, and 
the entire flight took rather more than seven days. 

Without the use of a really reliable chronometer, in addition 
to the normal clock and watch, it is impossible to work on 
G.M.T. during such a flight. Mr. Broadbent set his dash clock 
at the local time on leaving each stopping place to provide the 
necessary time-of-flight information, and set his wristwatch to 
the local time as he flew so that it would be a guide to the 
number of daylight hours (or minutes) left on each hop. 

His adventures on the outward record attempt were rather 
more complete than were generally imagined. It will be remem- 
bered that he landed his Vega Gull near the coast at Sesok, 
on Flores Island, at the southern end of the Malay Archi- 
pelago. He over-ran the somewhat minute landing area, bent 
his airscrew, and was eventually picked up by a Dutch naval 
seaplane—a Fokker of 1924 vintage—in which he flew in the 
gunner’s cockpit. Thereafter he was taken by Qantas to 
Sydney, where a new airscrew had been sent. He returned, 
also by Qantas, with a D.H. engineer, Mr. Wicke, and they 
were landed on the small aerodrome at Waingapau, on Sandal- 
wood Island. which is about 50 miles from Flores. Thence Mr. 
Broadbent, the engineer and the precious airscrew were taken 
in a native boat to Sesok. This little trip took twenty-six 
hours and, owing to a misunderstanding, they were without 
food for the whole period. The airscrew was duly fitted and, 


: Island 


Mr. Broad- 
bent waves 
on his arri- 
val at Han- 
worth for 





the benefit 
of the news 
cameramen. 
The actual 
flight had 
ended at 
Lympne last 
Friday 
Speed 
G.M.T. Local.* Milcs. m.p.b. 
Art Dep Arr Dep i 
Darwin - 17.30 | -- 00.30 ~ - 
Sourabaya | 02.49 04.00 12.10 13.30 1,150 125.5 
Singapore 10.35 19.40 | 17.35 02.40 | 855 115.5 
Rangoon 06.15 O615 | 11.45 12.45 1202 | 1% 
Calcutta 12.00 23.50 18.00 05.40 640 lll 
Allahabad 04.10 03.40 | 09.40 10.10 | 468 —- 
Jodhpur | 10.00 14.50 | 15.30 20.20 | 546 108 
Basrah 05.40 07.40 | 08.40 10.40 | 1,676 113 
Nicosia | 14.40 02.55 16.40 04.55 | 902 | 129 
Rome 12.35 13.3) 13.35 14.30 1,224 | 27 
Lympne | 21.50 22.50t | tt 14 
| ee 
Total | 9.612 
| 
* These times are approximate t BS. 


alter waiting for a breeze which obstinately refused to blow, 
Mr. Broadbent eventually took off downhill with Mr. Wicke 
and the machine was just about airborne as it flew over the cliff, 

The fuel supply of the Vega Gull consists of two 30-gallon 
wing tanks. two 17-gallon centre-section tanks and a cabin 
tank with a capacity of 110 gallons, making a total of 205 
gallons which, at cruising revolutions, should give the machine 
an endurance of about zo hours’ In addition to the normal 
5$-gallon oil tank the machine had another 5}-gallon tank in 
the cabin, immediately in front of what is normally the front 
passenger’s seat. Otherwise the machine is quite standard 
and the only troubles experienced were due to. mud in the 
whee! fairings. As a safety measure the engine was given a 
routine twenty five hour overhaul] at Singapore and Jodhpur 


The Vega Gull's Equipment. 

Gipsy Six Series [1 engine with E.S.C. crankshaft, Weyburn camshaft, Hoffmann 
bearings, Wellworthy piston rings, Salter’s valve springs, B.T.H. magnetos, K.LG 
plugs cables by British Insulated Cables, Claudel Hobson carburettors with Amal 
flame traps, Amal fuel pump, and Rotax starter, generator and battery. Shel 
Aviation fuel and Patent Castrol X XI Reid and Sigrist turn and bank indicator 
Sperry artificial horizon; Smith's engine instruments; Rotax generator and 
starter; Demec navigation lights; Dunlop wheels, brakes and tyres: Bamberger 
spruce ; plywood by the A>ronautical Panel and Plywood Co.; Reynolds special 
tubing ; Jas. Nicklin metal parts; Titanine finish ; Rhodoid windscreen ; Moseley 
cushions; Rumbold upholstery; Bendix brakes Bessbrook fabri Vickers 
landing lights; Splintex glass windows 





At the Glasgow Exhibition 


HE first private pavilion to be built at the Glasgow Ex- 
hibition (opening on May 3), that of Imperial Chemical 

Industries, Ltd., contains a number of features symbolising the 
many I.C.I. interests The extraordinary light transmitting 
powers of Perspex play a part in the decorations 

With the exception of eight steel girders and the woodwork 
all the materials used are I.C.1. produced, and even the wood- 
work is chemically fireproofed by an I.C.I. preparation 

Another firm’s display for the Exhibition had a preview 
London on the occasion of a luncheon given by the Mond 
Nickel Company, Ltd. The uses to which nickel can be put 
have increased enormously during recent years, and an idea of 
its present wide application will be obtainable at Glasgow 

Ot particular interest in the aircraft industry are the many 
metal alloys for all purposes, including machine tools. 
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CORRESPONDENCE 


The Editoi 


CHEAPER FLYING 
Enthusiasm at Rearsby 


HAVE read with interest the letters from Mr. Whitney 

Straight and Mr. J. JD. Parker in your issue of April 14. 
Perhaps it is not generally known that in Leicestershire we 
have a flying club where unrestricted ‘‘A’’ licences are being 
gbtained in something less than ten hours at a cost to the 
members of less than f10. I refer to the County Flying Club, 
which operates from a privately owned aerodrome of seventy- 
eight acres. The Committee, following the experience of the 
past few months, have acquired such faith in the natural flying 
ability of the average young Englishman that they are now 
cmsidering guaranteeing the ‘‘A’’ licence to selected members 
for {1o, and this without any financial assistance by way of 
Government subsidy! The machines used are Taylor Cubs— 
two-seater tandem cabin machines, with four-cylinder engines 
and dual control. 

The enthusiasm in this club has to be experienced to be 
believed. Twenty-four new flying members have been enrolled 
in the last four weeks, and in one week-end alone there weree 
four first Surely this is an indication of the valuable 
work which can be done, in spite of Governmental neglect, in 
the provision of inexpensive training for pilots readily avail- 
able in a case of national emergency, and of what might be 
done with even small financial assistance from the Government. 

Perhaps Mr. Parker might like to visit Rearsby Aerodrome, 
where I can assure him he will be made to feel very welcome, 
and he will not find his flying anything like so costly as it has 
past. C. H. Goupe. 


solos. 


been in the 
Leicester 


ET me also lift up my voice and swell the cry for cheaper 
flying! In the letter of the law I have been a licensed 
pilot for seven and a half years, yet I have barely a 100 hours 
solo Jean Birp. 
Beech, Hants 


SPEEDING-UP PRODUCTION 
A First-hand War-time Recollection 


WAS much interested in an article on production which 

appeared in Flight of Apzil which took a really 
practical and workmanlike point of view. 

During the last year of the Great War, I was in charge of 
production for the U.K. of a very important aeroplane com- 
ponent, namely, the propeller. This, you can appreciate, 
necessitated highly specialised methods of manufacture and 
production owing to the high degree of accuracy which was 
required. The production figures attained were certainly very 
satisfactory, and far superior to those reached in the U.S.A 
that country of large-scale production; which only goes to 
prove that the English manufacturer, when assured of the 
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absorption of his highest possible output, is second to none 
in the modern industrial world. 

The system adopted by myself and my staff was based 
primarily on the principle of a friendly co-operation with the 
manufacturer rather than on peremptory and dictatorial 
methods. I insisted on my resident district production officers 
visiting each factory at least once weekly, and preferably 
oftener, so as to ensure the closest possible acquaintance not 
only with the progress of the work, but also with the shop 
foremen and managers, and also with the limitations imposed 
by the physical characteristics of each factory. I myself at 
London headquarters made a point of being personally 
acquainted with every factory and the manufacturers’ depart- 
mental héads, so that my co-ordination of my district officers’ 
work was not only based on their written reports, but also on 
my own knowledge of the local difficulties and conditions 

The clashes which are inevitable between the production 
department and the inspection department I was able to 
temper owing to the fact that I had previously served as an 
Admiralty inspector, and with the A.I.D., and, therefore, had 
first-hand knowledge of the requirements and difficulties of 
the inspection department 

Generally speaking, we directed our energies towards easing 
manufacturers’ difficulties arising from outside sources, rather 
than dictating their own factory methods of production. It 
will be remembered that in the earlier days of the the 
Admiralty methods were considerably simpler in the factories 
devoted to their work than afterwards obtained under the 
unification of the two air services—that is to say, the Admiralty 
employed considerably fewer staff who individually had more 
authority, although this, of course, necessitated a staff with a 
higher degree of technical knowledge and experience 

London, S.W.11 B. V 
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SUBSIDISED HANGARAGE 
And a Private Aerodrome for Private Owners 


HAVE noticed interesting correspondence in 

Flight during the last few weeks, and am particularly in 
terested in Mr. Shaw’s letter in the issue of April 21. 

I appear to be the biggest fool of the whole flying com 
munity because I run a private aerodrome for private owners 
only, which private owners are not anxious to support, and 
often they do not pay their bills for a year or so. I under 
stand there is some subsidy which I ought to be drawing from 
the for allowing aeroplanes to be kept in my 
hangar. Can anybody tell me how I could obtain this subsidy 

The alternative to continuing to use my aerodrome is 
houses, which would recoup me nicely ! 

Hawksridge Aerodrome J]. Mires Bickerton, F.R.C.S 

Denham, Bucks (Sqn. Ladr R.A.F. V.R.) 


some very 


Government 


500 


TRANSPORTS TO-DAY and TO-MORROW 


(Continued from page 411) 


words, efficiency on the water is not compatible with ex- 
treme aerodynamic refinement. On the other hand, the 
flying beats and floatplane are not handicapped so severely 
a the landplane by take-off and landing limitations. A 
practical form of assisted take-off, in conjunction with 
super-high-lift devices, may weigh the balance in favour of 
the land machine. 

Some indication of what can be done with diesel-engines 
stalled in an efficient flying boat or seaplane is given by 
the success achieved by Lufthansa with the Dornier Do, 18s 
and Hamburger Ha. 139s. 

For the time being our Empire flying boats are without 
a peer, comparable foreign types launched considerably 
later being in many ways inferior. Glenn Martin has de- 
veloped his 130 design into the 156 and 157, but these 
models represent no great original though as compared 
with the original Clipper. 

The impending test flights of the Boeing Atlantic Clipper, 
which is roughly twice as big as an Empire boat, may 
cause us to modulate our Imperial acclamation of the ‘‘C”’ 
class boats, though we may rest assured that Mr. Gouge 
will not disappoint us in the 80,000-lb. boat under con- 
struction for Imperial Airways tt is, to say the least, 


deplorable that data relating to this machine have not been 
released as a counterblast to the reams of publicity matter 
issued for the new Boeing. 

As we write, news comes from Pan American Airways 
that five manufacturers have tendered designs for the 
Yankee Clipper—a machine carrying a payload of at least 
25,000 lb. for 5,000 statute miles at speeds ranging up to 
299 (!) m.p.h. at height. Lockheed turned down an invi 
tation to bid on the grounds that a machine of this sort 
was rather outside their territory, but Seversky came for 
ward with his gigantic floatplane, a description of which 
appeared in Flight of March 31. 

In his preliminary specification Major de Seversky men- 
tions 16,000 h.p., disposable load of 43,000 lb., and a cruis- 
ing speed of 250 m.p.h. Other awesome figures are given 
in the accompanying table for French projects, notably 
the Latécoére. 

There are those who believe that Pan American and the 
courageous designers concerned have bitten off more than 
they can chew, though past successes augur well. What- 
ever the outcome, such foresight has enabled us to gauge 
within limits some characteristics of the long-range trans- 
port of to-morrow 
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CLUBS and SCHOOLS 


FROM the 


HE club had great pleasure in welcoming Brig.-Gen. A. C. 
Lewin back from Kenya last week. A Whitney Straight has 
been added to the fleet and is proving popular. 


NORTHAMPTON 

Very satisfactory flying hours were logged during last week, in- 
cluding cross-country flights made to Bournemouth, the Norfolk 
Broads and Le Zoute. A club dance was held on April 22, 
this being attended by over 100 members 


READING 


SOUTHEND 

Soggreat was the pressure of flying during the week-end before 
last that the instructor—Mr. E. W. Blow—found it necessary to put 
in no less than six hours’ dual. Over 20 hours was flown—a record 
for the club—and socially that same week-end proved an enormous 


success, with over from all over the country 


LONDON 

rhe flying time for 
the four days of the Easter 
R. L. Tanner made his first solo flight and Messrs. I. J. Wallace 
and M. Seteanu completed their ‘ A" licence tests. New members 
included Miss I. Jonides and Messrs. A. F. Johnson, J. McGill, G. H 
Jackson and T. Brook-Smith. 


HAMPSHIRE 


rhe flying activities for the 


200 visitors 


club being closed for 
min., Mr 


fortnight, the 
holidays, was 161 hr. 40 


the last 


two weeks ended April 22 amounted 
to 103 hours, during which time Mr. G. Lever completed his “‘ B”’ 
licence course and Mr. G. H. Jackson has finished the flying tests 
for his “B”’ licence rhe latter made his first solo in December 
last and had done the 100 hours’ solo necessary for a “ B”’ licence 
by March 17. Another member—Mr. ( R. Curtiss-Nuthall—has 
just completed a decade of flying, during which time he has flown 
continuously with the Hampshire Aeroplane Club. 


HANWORTH 

Among the competitions arranged for future dates are a bombing 
competition to take place at Hanworth Aerodrome on Wednesday, 
May 4, for which an entrance fee of 2s° 6d. is payable, and a 
balloon-bursting competition whicn will be held at Hanworth on 
Wednesday, May 18. Application should be made to the secretary 
for new club badges, which will shortly be issued, and a car badge 
is also due to appear. A total of 78 hr. 20 min. was spent in 
flying during the week ended April 24, and Mr. G. A. F. Embleton 
completed his ‘‘ A’ licence tests. Four new members joined the 
lub. 


BROOKLANDS 

A rather complicated 
Sunday, when competitors 
F/O. Bremridge for ten minutes 
At the end of this time thev were release the hood, 
remove the compass cover, pin-point their position on the map an 
give their examiner the course back to the aerodrome 
Imaginary clouds were at so no ascent could be made for 
checking purposes. The was Mr. Rodwell Banks, with Mr. 
Nepean Bishop and Mr tving for second place Four 
machines participated in Patrol at Hanworth, but all 
were caught \ luncheon three machines, was made 
to Redhill, who mustered seven machines for a return visit after 
tea. One Sunday afternoon, Mr. George Miles brought over the 
Miles Magister and showed off its paces, after which members were 
also allowed to try it. Next Shoreham dawn patrol 
will take place and, since last year it was so very well attended, 
a defending force is being augmented by sundry Brooklands 
machines. Arrangements for the At Home on June 18 and the Four 
Club Competition on June 19 are hand 
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week-end the 
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F.A.R. Handbooks 


WO more Foreign Air Regulations Handbooks—for Albania 
and Roumania—have been added to the ten, including that 
dealing with general procedure, which have already been pub- 
lished by the Air Ministry. In these days of multiplied pro- 
hibited areas and limited corridor arrangements, these hand- 
books are of considerable value to private owners and charter 


pilots 
A Notable Gliding Week-end 


"THE British gliding distance record 
consecutive days at the Easter mectings 
exceptional flights were made. 

On the Saturday the record stood at 104 
Philip Wills, when he flew from Dunstable to 
the Hjordis in 1936 

On the Sunday morning Philip Wills flew from Ratcliffe 
Aerodrome to Marshfield, near Bristol, 103 miles, in the 
Minimoa sailplane which he bought a few weeks ago, and which 
has gone across country on every flight that it has vet made. 

The same afternoon Christopher Nicholson flew the Rhon- 


broken twice on 
and many other 


was 


miles, made by 
Pakefield with 


“his first 


APRIL 28, x 


STRATHTAY 

For the week ended April 17 a total of 16 hours’ flying was iam 
including cross-country flights to Renfrew and Carlisk Mr, 
Sharpe joined as a pilot member. ; 
BARTON (BEDS) on 

Among recent visitors was Commander Perrin of the Royal 
Club, who investigated the possibilities of using Barton aegg 
as a turning point in the King’s Cup Race next July. The 
ended April 16 was a record one with the School so far as 
was concerned. 


YORKSHIRE - = 
The flying time for the week ended April 22 was # 

30 min., the grand total for the month already being 159 Bg 

which constitutes a record for April. Messrs. Matthews, T 

Miss Leyland are welcomed to the ranks of flying me mbers, 

Mr. W. G. L. Brown made his first solo 


REDHILL 

The club hours for the two weeks ended April 22, which ame 
to 110 hr. 15 min., included cross-countries to Southamptog 
Liverpool, and a trip to Paris and back in one day 
Moth went to Holland for the Easter holidays. Mr. Nathan” 
solo and Mr. Willis completed the night-flying test) 
his ““B”’ licence. 


C.A.S.C. 

Although 
week, various members flew 9 hr 
totalled 12 hr. 50 min., including a 
by four members. Messrs. Arrow and 
tests for their “‘ A’ licences and Mr 
fying flight 


BROXBOURNE 

rhroughout the past fortnight high winds have 
flying, but, nevertheless, a total of 131 hours 
air—this including 5 hours’ night flying by Mr. P 
Murfet went solo, whilst Mr. J. Dutoict passed the passenger-caltyy 
ing tests. Mr. G. E. Lloyd is renewing his “‘ A "’ licence and sevam 

members have joined the The second competition of 

season, which will be held on Sunday, May 8, will be a faa 
landing event for junior pilots. 


BOURNEMOUTH ; 
rhe Easter holiday weather was disappointing on account of iy 

winds, but in spite of this there was a large muster of menial 

at the clul [wo cross-countries to Exeter were made last wa 

ind a total of 27 hours were flown. During the previous week 

total hours. The club has purchased an Avro 504N 3% 

solo and joy-flying. Since Mr. Gwynne John’s parachute 

be unpacked in any case he went up in a club machine 

a jump; he landed in the middle of the aerodrome 


CINQUE PORTS 

rhe high light of the week took place when Mr. Jim Broad 
landed at Lympne and was greeted by an enthusiastic crowd 
beating the Australia to England record. Army Co-operation has m 
rather a lot of night flying and Mr. Sandeman took night dual of 
D.H. Hornet Moth while Mr. Lingford passed his “‘ B”’ licence 
Iwo creditable first solos were made—Mr. H. Drewery after ¢ 
4 hr. 40 min., and Lord Banbury after 5 hours dual Me 
W. E. and G. Middleton Howard passed their ‘‘ A”’ licence t# 
Messrs hyne and Du Port flew to Le Touquet and on to 
in the Leopard for Easter and a quick visit was made by 
C. W. A. Scott on his way to Johannesburg with Mr. Rex Ha 
ina D.H. Rapide. Sixty hours’ flying was recorded during 
Easter week 
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cross-country trip to Ip 
Sanderman completed 
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sperber from Huish, Wiltshire, to Plymouth, a distance of 
miles, breaking the record which had stood for two vears. 
was in the air three hours. On Monday Philip Wills flew ft 
Huish to Plympton, 118 miles. P. M. Thomas, of the Cale 
bridge Club, flew exactly too miles on his first cross-cow } 
going from Huish to Sidmouth and then working his way al@ 
the coast. J. S. Fox then rounded everything off by la 

the late Eric Collins’ Rhonadler at Fowey, six hours aft 
leaving Huish; this represented a distance of 144 miles, beat- 
ing the record by 19 miles. He reached a height of 7, 

on the way, and only once dropped below 4,oooft. 


Italian Rally 


HE date fixed for the third Littorio Rally is Julv 17-2 

and entries close at midnight on June 15 Although h 
accommodation and meals will be provided free during 
period of the Rally, there is an entry fee of 300 lire for 
machine, with an additional 150 lire for each passenger 
than the pilot. No single-seater machines may be enteé 
and the list is confined to light aeroplanes with a cyli 
capacity between 1.4 and 18.5 litres. Details from the R.Aed 
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